WO 2005/012245 



PCT/JP2004/010282 



1 

;i/^^y-AJt*H^stt^bs*#: (ppar) ammmm, ppart^i* 

10 

±**»ft$nfeS:«> A Ml 2#1 OJ t^ittf i*Sffi$n, W^:, #tt 
30 • SSWT«>fc#*.SnTV>*. PPARfctto, r, 6 (j8) izE<DV?f( 7ft 



WO 2005/012245 



PCT/JP2004/010282 



2 

(MAii, 5>*-:*-;P AW^D^^ eraxhU-Oornal of Bio 

logical Chemistry), Vol. 275, 16638H, 2000^) , PPARa^ttW, iftjjgjfa. 

^"JV ^•■7 J W>±;W -ir^T, b >J — Uornal of Medicinal Chemistry), 43, 5 

27H, 2000^) , SttMc©«T©WS!l14> &£tefclWTfck mCTB^T25^ e ig£E, 
^?^^m^ffi^^-r^iktt^^PPAR a7to K PPARrJ dT~ 
7, K PPARa/ r7 3f ~ 7, MfettPPARa/r Sttfc WfiSj&JjtfSJSS tlT 

bfn— ;«*^rr ^^m^^J^snrvi-g) (01*. «, #512002— 12 
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O 

Ri_W 1 -0-W 2 -Ar 1 -w3£P^ W 4_ Ar 2 

io w 3 &, i&mr;v^ru>, mkT)WrzLV>, ^tm-y 1 -™*- (■$, 

4>, YHt> fi&*HH% SlEMC^ -S (O) -£fcte-S (O) a -*3SU W 5 
— NR 10 — > -NR 10 -W 6 - R 10 «, * 

(2) W 3 «7Wl/>, «7J^ZU> > ^fcte-Y^W 5 - (5^, Y 1 
20 tt, Bl3fclST^ flEjitJBFP, -S (O) -£fcte-S (O) 2 -£^U W 5 teu 

(3) 'gtz^flHftsnTViTfei^trn-j^ g^n-c^Tt^^t?^./--^ 
fr\zwmzftx^xib&\,^>x^ $&*j~j],mx&K), w 3 ^c,-c 5 7;i,*i/> 
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(4) 1RZ#, 5£ (2) 



Tfe«kV^fD7'J-;K *fctt«ft*nTViT«bJ;Vi5 1 ^-— ;i/^*U R 8 ja, - 

znx^T%&^#^mmmm, wm-zsnx^Tb^r s. ; , mmznx^x 
15 ^^*fc«-tne.<DSi#±wgF$ns^. 
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(5) izAt, «m^nx^Tfej;vitfa~;^ ttm^nxv^x^cfevw^^y ■ 



5 (6) W^^mv 2 ^ W$nT^Tfcck^Ej|<Z)C r C,7Kl/>*, Sfc 

ttWSftTHTfeJ:^, at«*3fi**trc,-c 6 7;^u>»T*a±isi-3 
io »*t, ifiii(DC 2 -c 4 T;i/^ix>, c 3 -c 4 t;^-1/>, ^-y^'-w 5 ' 

T?fct>, W*#, — NR 10 — , *=PP>, £fcteh:7>*k*-]/>T&S 

15 (8) Ar 1 ^, H«SnT^T'bJ:V^xrl/>TJ»D, III^iLT, W 2 *t 
(9) HKj&tsS (3) 



(io) atz^s^ (4) 
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■iJVm, ^TzUt- h?W D > W 1 ^J;«^W 2 ^«m$nT^Tfe«kV^^ 

(i i) mutt (5) 




*5Pp>\ £fcteX^l/>T&D, W 2 #^^U>T&i^ Ar'^zzl/^T* 

(i 2) stza*5S; (6) 




(6) 



R 2 '^-o&3VH«l£&oTt>J;<, SKSbT*^, 

*^U>, *fcttX^U>T?*0, W 2 />>t^l/>T&lD> Ar^57x-P>^ 
0, W 3 5^D^xl/>£fcte:/a£l/>T&D, Ar »^fjft$tlWfeiVi7 
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(1 3) ( 7 ) 
(7) 

(1 4) m&&, (7) 
10 (7) 

(1 5) giZ^ .(8) 

Y% (8) 
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(i6) mi)t&, o) 




l^S ! 3 0T;i/ri^^T«m$nTViTt)«fc^73ir:;i/T^§_h|21|2^O^ 
(17) & (10) T^$n*©^4fc©*»^©V^n*>T*5±BBlBB<ft©^ 




15 *©£©j|^#Tgffifcfcofc. 
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5 «bb<t« (1 1) 




5-sm;k -f$^/-^-i, 4-eM;k -r^/-;i/-4, 5->* 
hury-Mttrn mfcfi, 2, 4- huyy-;w- 1, 5- 
15 iM;k 1, 2, 4-h'J77-;v-i, 3-$M;k 1, 3, 4-hU7^-;i/ 
-1,2 -sm;wsw«, -f > n-;ns£ uth m-ww > p— ;u- 1 , 2 - 
;k -of— ;v-i, 3-sm;k -of— 6-smjv%&*, 0^/- 

turn ^>x< s^v-^- 1, 2-^;vfWfe.n§^ £P£L<&, 
20 t!n-;i/-i, 2-i?-fM tfD-;i/-i, 3-sm;k -r ^ PV—jv- 1 , 2- 
sm;k 1. 5-^-<;i/, 1, 2, 4- hUT % /-;w- 1, 5-s> 
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20 ^liC r C 10 7'J-V>Wlf^, jyfclftfctel, 3-7^~U>, 1, 4- 

eus»-$M;k tfus^>-sM;k tr^v^-^-ok 
fcf^.A-;i/->M;k f77«-^-^;K *^-y-i/-;i/-y-f -rv^TV- 
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V3VU>-$M;k ^^^^>-^;k ^:7^U^>-eM;k ^y^+f-g> 
^^x>-^-r;K fcfa-;v->M;k ^^>-^<;k -f>F-;i/ 

, AfD7'J-JK IiAfD7U-Jk e^^nTV^Tfej:^^^^^ 

20 jr, *fcr»«^«trc 1 -c l r;i^r;v3WWT6n, JH*«fc»4, urn ■ 
* fcttMttCTJP^^ t bx^, *5\>k x^;k i-7°at!;K 2-ya 

t?;k i-^;k 2-^;k t -^wwnwrsn*. m««»*TO7JV^ 

;i/ttTH ^aynk!;K d^d t?;]/^3S>k v-^d^;k y^a^ 
30 *3MU7i=y\ ^X:P;lO^/^) , C,- 0,7*3*5/ h*-X lh + 
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, &** H:*#) , C.-C.ADTJVD^y MMthV 7 )V*u thrift ^ * 

5 ~)V («A.tttru^;u fi^JK 7^n;i,#) jWtf&n, $f*b<«^^;i/7 
x?;i/7$;, ^ws;, >>x^;v7==y\ h4^x x^y, 2 

10 7JV^mjl/^We>n, mfc£t:x;w i-yn^-;v, 2-7 p D^n;K 2-* 

;k 2-^7^;v#^tfe»n> #£b<«:7xx;i,3&*#tfe>n*. 

15 _KtD7U-;K MATn7'J-Jh O^D7'J-;i/iim Ar ! t* 

t^ij;, twjsv, trauvv, 4-^^- 1 -tr^vV^^tf t, 

^ rwftyu— tiAfD7u-;K *ife£nTv>T*>«kv>#^#;tfc£*st 
j fc*w*«jftaitbTtt, c,-c 8 t;^;i/ *^;k x^;u i-yn 
25 tf;K 2-yatf;K i-^;k 2-^;K t-T^jMg), c,-c 8 x;un^ 

Apy>Mf (^Atf7y*, as*, $kmm) > c,-c 8 adt;i/3^s> cm^h 

n> $?*b<fcu *9^k x^;k 2-yatfJK *h^->, xh^y; 7y*. 

30 46*, hU7ji/tn^h^x h^^a^^ji/W e>n§o 
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mm^nx^T^^y s y j ittn r^y\ c,-c 8 r;wi/ (#j*.kf, 
*^)V, x5P;k yntf;i/#) , c,-c 8 7~>;ix (mx.U7^)V, 7u¥*-)vm 

$nT^Tt>j;^T5y^tfcn^ 0 0£b<«, ^^;i/T^y, ^y^uy^ 
+jv (#l7tfc£, y?Mk x^;w, i-:/ahf;k 2-y°Dtf;k 2- 

r«m$nx^T'b«kVihb*n^r^a£j turn kna+y, sm^nxv^x 
^h^x 2-7d^ ^.□^>^;v^^-> as^- 

y?-l/>^^v, 2-^^;P-x^l/>>?^X l-^v-2-x^l/>, 
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10 st^nT^Tfeii/i7U-jmy, i^teBm^nxviXfc^T^;^ 
©gMttxn m«An^> ($f^u<^^^^, m.m) , c,-c 3 

15 ra^^tixi/^xfe^v^^— ;ki £bxte> 3^3— ;k TJ^JVft, T^;i/^ 
;i/^> 7'j-jvf^ ^cftAfD7'j- ;^^-#^frfen^>o 

20 77J^J^ttbTH mX.y£7x.-)V- (C,-C 8 7W) ^rttf^fStl 

25 ^tf^n^o- 

7;wi^;i^x;u£bx«,it£i^ 

30 ;k a$It>b<«^iioc,-c 6 ; EyT;i/^r^TS7^;^x;k £fcteit$l ! bb 
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x;k x^;vr^y^;i/fc;K ^Dt:;i/7a/*;^JK 2 -r/at^r^y 

;v^f;V75;*M^K *?^>k/nif;v7 5y:fr;v#x;k e^^a^v^;!/ 

10 © c , -'c 10 t;^ w > *> v < mtfMm&izts c 3 -c l0 r;i^ & n> m 

c 4 r;^^>*^f e»nso mutt c - c 4 7Mi/> t lt« 

l-^nej^fwx l-^ifwx 2 -^wn^i/x i-x^;ux 
15 ^v>^#vfe>n, sf*u<«^^w>, x^v^a^wrsns. aMftSBt^ 

tic 3 -C 4 7Ml/>ttTH 5fc (12) 



25 X^;V-t*xV>, h^>7>- 1 -pWV- 1 -^D^V>, b9>X-2-7» 
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, l-V*^)V-^Vy. 1~^)V-^U}±V>, 1, 1 -^^^iz-yntr 

5 v>mt>K mvtMit%^$sc 3 -c 5 7)\s3ru>thTfe, ^ (13) 

(13) 

1 

?*^yy&mft>nz>o 
10 , ^h<\tc l -c{T)V^^vyhm\i e>n^ 0 c 2 -c 5 r;^^i/><hbm 

fcteh^X-tfXPX S/XSfdib7>X-l-^n^l/X ->X£fcfc£h 

15 >x- 1 -*^)V-2--?u^-vy, yxmrc\thyy^-3-^)V-2-y 
a^-uy, ^xi;fcteh^>x-2-^;i/-2-:/n^^i/>, ^Sfcteb 

- 1 --fu^-uy, b^y^-i-f^-uyibm^f^ti^, 

20 )i*uytvxfe, mmoc-c lQ 7)i*uybv<\zmwmm%^nc 3 -c l0 7 
)i*\sytfmtft>n.fr&v< tzmm c,-c 4 y;i/^>t>b< femwmm 

nz> 0 M^#^£^tfc 3 -c 8 r;i/^>£UT&, (14) 
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£tf rgjfesnWTfcJ;^:*-— ;H fc^v>Tte> Ar'te^tts rg^$trc^ 

w , *5«kOT , fc*^*. rmmztLx^xh&^&mrji^uyi (DmmmtvxB 

*b<«, *3Mk x^;k i-yntf;K 2-^Dtf;K >^n:/otf;w 
20 o^;k v^n^>^;k ^>v*;k 7xW, tf u^i/^^K h'J7^t 
u^^;k 7x-jk hu-;k ft7ix hu>?>, :7^3j§> ;WKrsA 
^W5 7, t^)Vt^j. r-k^;K ^>\/-r;K ;>wv?^\ x^i^ 

25 R'^^sy^n^^M-ji/tL/TH &m£m.m&rz.uft&Mv>c-c t 
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, pL^jvtj-frr *^)vyn\Z)\,7$;$j)Vtf—M y*9)v^9 
wxfe^v^ jM^fcteifnu >v> tf^u>v> tf^>^;k 4-^^;wtf 

^>>-;K t^ij/, ?tWJ;, 4-b Hn^rv-tf^U^y^Wf e> 
n> £F£b<te, tfaUSV, tM'j;, 4-h HD.^ytf^'J^ v 4-*9 



WO 2005/012245 



PCT/JP2004/010282 



19 

* b < te> mm® c , - c 5 T;^;vt> b < wat^jfts-^tr c 8 - c 5 t;mmi^w 

#&^7;i^;k h'J^JVtn^^U h 0 7)V*u* h^'X 7i-;K tfUv 5 
, _*3\Jk X^Jk 2-70tfJK hU7MD^^;k h'J7Mo/h^X 

jg s *u<tt7y*, tasting wrsn*. 

o 

r*\z&\5z> r«jft$tiTViT'b«fcVi7U*-;i/j ©7U- ;i/£bxte> 0ss.fcr, 7 

3iX;K l-t7fJK 2-t7?JPWf^, Jff*b<»7x-il/«t^if 5 
> MSB rAr'fccfett^ li^nT^Tfeck^AfPTU-^AfnT'J-Jl/j 
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15 ;v^;px;i/5i>x;i/j tbxn tote ta r 2 ^^tt^>TU-;i/^fe«^aTU-;v 
5$ (7) Afo7 u - jpotifest uth Any>if, ti^nr 

n(Dm^M\z^^xRnz^xm^nr^(DtmU(o%mm\fBri^ 0 

l -^'atfJl/XT^jk 2-yDbf;i/X7;^;k hVta-r;v^-^v'^^;i/X7;5 : -;u 
; Tir^^^^l/XT^;]/, y^ D^y^7t?M^y^^X7f Jl' 
30 , l -^5 1 ;V>'^o^->jl,*;i/^n;i/^>'^^;i/X7;^;Vs x.=f-)Vt^-i^t})V 
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>mm, ?Lm^> u>=oft«t, psm^> vu-omm. 

, ^SPJKite, 5£ (1) ®^rn7U-:;Wb^*fcU<tt^Pl«5y^ 
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5 SThe Chemistry of Heterocycl ic Compou 
n d s <MX\$. tf D— ;i/Bfzg# : v o 1 . 4 8 parti, part2; tf 
: v o 1 . 2 2; -f ^^'/-JUift : v o 1 . 6 parti 
; h U : v o 1 . 6 parti; -f > H— ;M8S2JU* : v o 1 . 

25 par til, par till, part4; -f >¥V-)VmMfa : v o 1 . 2 
10 2 ; $^V— : vol. 40 parti, part 2<S?#*3£ 

^6tl*),Me thoden der Organischen Chemie ( 
Houben-Wey 1) WX-\Z, }Zu-)V&mW: Hetarene I, TE 
I LI, E6a, P556-798; tf7^!llt# : He t a r ene II 

1, TE I L 2, E8b, p399-710; -f 5 ^/-;i/»S»# : He t a r 
15 ene III, TE I L 3, E8c, pi -21 5; h'J7^JHSi#: He 

far ene II, TE I L 2, E7b, p286-686; > K— ;i/SSS 
#::Hetarene I.TEIL 2a, E6bl, p546-848,E6b 

2, P84 9- 1336; >^V-jl/iifr : H e t a r ene III, TE I 
L 2, E8b, p 7 6 4-8 5 6; ^>X-f 5^/-JVii#: He t a r e 

20 ne III, TE I L 3, E8c, p2 1 6-3 9 Comp 
rehensive Heterocyclic Chemistry 

)du—)vm^w. -r > f— )vmm>w : vol. 4 ,• tf^y— <i>yv 

-)VmmW : v o 1 . 5 ; -f S ^>X-T : v 

ol. 5; h'J7l/-;W#:vol. 5; ^7i>il#:vol. 5 
- .25 ; /l>^7-s->ii# :-v & l-. e^t^^f sn^h C omp r e h e 
nsive Heterocyclic Chemistry II tfn 
—JMfcaiWfc -f > ;Hf : vol. 2 ; fcf^y— -f 
mmW : v o 1 . 3 ; -f =• y y-;MBUIM*s ^>X-T ^ ^V-;H?§*# : v o 1 . 
3 ; h U 7"J-)VmmW : v o 1 . 4^W&;ft,£), ^^D^^<D^# ( 
30 mWtt±, 1 9 8 8#»ff), Si£lMb4*lll&14& [IV] 1 9 7 7$8fr), WO 

0 2/0 8 5 8 5 1, WO 02/10131— Al> WO 03/91211 
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-ai, wo o 4/o 4 8 3 4 i mzmw.^tix^^m^>^\t : tn\zmcrc 
^mz^xmitf & z. £^t#£o 

iin^©^»m^?)^-e$.D, i$m&mziim\sT^z>m(D%am\zm 

&»©*Rj&fc*5v>T, ^sfc^CT, wns&^ttf *Jia:*«*r€r*. umm 

te&Zt^Ol&M, fi%&M(D8i'm$T . W. Greene and P. G. M. W 
uts, "Protective Groups in Organic Sy- 
nthesis ", 3rd Ed., John Wiley and Sons, 
inc., New York (1999) fcf£L < H^SttTV**. 

(1) 



a d c d 

R i_ w ijLoJL W 2_ Ar iJLv^J^zy^ W 4__ 



Ar2 (1) 



& (1) ©^fOTU-Mf*}! a - d OMTf nm^^MTS C 
<hT, iinct^fS. a-d«#©ffr&»j&£Jfete, (1-1) - 

15 (1-3) Oi^fc^tSrt^TfS. a-d«^©«g-&»fiJoOW#fc 



(i-i) a, bss^o^ 

o 

a) R 0 O— C-W 1 — L 1 + HO-W^Ar'-L 2 ^ D 

(1 °°> (101) ^>-^ r° 0 J c -w^o-w 2 -a^-l 2 

b) R°Q — C-W 1 — OH + X 1 — W 2 -Ar 1 -L 2 ' 




o { <1 ° 4) 

) — C-W 1 -0 — W 2 -Ar 1 -L 2 



(102) (103) HO-C-W'-O— W 2 -Ar 1 -L 2 

20 004-1) 

n^n^bx, a^ijt, x 1 a#x* hV7U-h 

4b-&4& (1 0 0), (1 0 1), <t£*| (1 0 2), &&zS4t^m (1 0 3) 

25 tt % »f^l»^»Jffil 4# 1 9 7 7^BtT), ^b^ill 9~ 
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26t <*i#,. 1 9 9 2^m=r). HfcWttteJifc (e&a:^,, 1 9 8 3^rr), ^7 
^ r^J&<DSSi£:Uiifc (^lH % . l 9 8 5 4£3S6fr>, Comp endium of O 
rganic Synthetic Methods, Vol. 1-9 (J 
ohn Wiley & Sons), Comprehensive Organi 
5 c Synthesis, Vol. 1-9 (199L Pergamon P 
ress), Comprehensive Organic Trans forma 
tions (1989, VCH Publishers) ^fclHt^ntV^^ 

ikia%>} (l o 4) ft&m doo) Hk&m (ioi), &2>\,>mt&W d 

io 02) Ut%m (103) fr^mmm*, i&x#&t, Rfozitzzt-emm 
tscytTts, ^»^#»jffi2 om 1 9 9 2^tT)> j. 

Org. Chem, 56, 1321 (1991), Heterocycles, 31 

, 1745 (1990) mmm.(Do -7 )\s*MkKm&%w$^n\zmvttmz 

<fc o xsi set* snwts. 

15 ^M^tttTH 0S*.$iX— t-)V, fh7tF-D77> (THF), S^3=-+J- 

20 TH^lrffl^TfeiK 

m% U ^ A, h U A, b U ^A, i*iHri^ A^O^Mi^^, 

A* #U £A t -^h^^F^^MT^n^r^H^tfe.n^o 

ft^* (104-1) te, fb"£#J (104) ^&a^©TO^(D^^fflV^C 
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ililTH M3L&3L-7')\', THF, ^m>i©X-fJHil, T± 

5 

**flsr;p* U *Mt*U*A, ^ig^HJ^A, JWMc*#U#A % ftg* 



o o 

R 0 O-C-W 1 -O-W 2 -Ar 1 -L 2 + H-W 3 (?)w 4 -Ar 2 

(104) (106) 

o o 

R 0 O-C-W 1 -O-W 2 -Ar 1 -Y 1 -H + U-wS^VV-Ar 2 

(105) (107) W 

O P 
R 0 O-C-W 1 - O- W 2 -Ar 1 - W 3 -(?Jw 4 -Ar 2 
20 (108) 
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H-C-W 1 -0-W 2 -Ar 1 -L 2 + H-W 3 ^?/^W 4 -Ar 2 
004-1) (106 ) 

O 0 
► HO-C-W 1 -0-W 2 -Ar 1 -W 3 -(?^W 4 -Ar 2 

(112) 

(5*«K .^TtDfB^ttltriBiraDjtl**^.) 

c«5#©»£j§Mft;*rife, d«#0|fr&#j£#ife, feiOtfc^ft (10 6), (10 
7) ©aUB^Tftfc^ViTtt, WO 02/085851, WO 02/1 

0 1.31-A1, WO 03/91211 - A 1, WO 04/048341,0 
rganic Letters, 4, 9 7 3 (2 0 0 2), Tetrahed 
ron Letters, 4 0, 2 6 5 7 (1 9 9 7), Chemical Co 
mmunication, 1 8 8 (2 0 0 4) fc|a«©^j*, **l>tt*-ttK:!pC 



o 

X 1 -W 2 -Ar 1 -Y 1 -Pg HO-W 2 -Ar 1 -Y 1 -Pg R o Q _^_ W 1_ Q _ w 2_ Ar i_ y i_ pg 
(109) (110) 

flS^« (1 0 9), :fej;tffl^tt (1 1 0) tfmitfc^ME 1 4# ( 

. *,#_>_ 19 7 7mm, mmimmmi 9-2 e #(*,#, 1-9-9 2 ^f?),- it 

flFfrtttelfc (KKCtt, 1 9 8 3*«fr), Comp endium of Organ 
ic Synthetic Methods, Vol. 1-9 (John W 
i 1 ey & Sons) ^fciBttSttTV**^, &3 W»nfc* 



Itifitt (1-3) 
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O 0 

R 0 O-C-W 1 -O-W 2 -Ar 1 -W 3 -^?/^VV 4 --Ar 2 
. (108) 

► HO-C-W 1 -0-W 2 -Ar 1 -W 3 -(?Pw 4 -Ar 2 

| < 112 > O 

R 1 -W 1 -0-W 2 -Ar 1 -W 3 -(?) W 4 -Ar 2 
0) 

(112) teu it^m (10 8) ^^ItWlOfiiSffl^^^tT 

io x)v?*>wti&iflmvft>nz>o 

mmtvx\t, mx&jl-^m thf, z?tt-v->m<Dx.~-'r)vmmm, r-t 

15 J;V*„ 

*iWb7;U*U^«, «tt*U*^A, ift«:J-hy*A, Klfc**;&'J*A, ^KtK 
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it&m (i) >fb-&^ (i i2) ^£g#^*D©#&, mfc£$T^ifMb«tjai 

1 4# (*,«, 1 9 7 7*£58fr), aSMfc^JS 1 9-2 6# 0*l#, 1 9 9 2^ 
tf), ffl^^ttl^ mU3L* 1 9 8 3^SR5fr), F^Jfc©a6l»£3fe«fe (2i#, 

1 9 8 5 Gp^&tx ) , Compendium of Organic Synthet- 
ic Methods, Vol. 1-9 (John Wiley & So 
ns). Comprehensive Organic Synthesis, V 
o 1 . '1-9 (1991, Pergamon Press), Comprehe 
nsive Organic Transformations (1989, V 
CH Publishers), J. Org. Chem., 5 6, 2 3 9 5 (1 9 9 
1), Org. Synth. 3, 6 4 6 (1 9 5 5), Org. Synth. 29, 
7 5 (1 9 4 9), Org. Synth. 5 0, 1 8 (1 9 7 0), Org. Syn 
t h. 5 0, 5 2 (1 9 7 0), J. Org. Chem., 6 4, 2 3 2 2 (1 9 9 
9"), Tetrahedron Lett., 41, 6981 (2000), Org. 

Lett., 2, 2789 (2000), Org. Lett., 3, 193 (20 
01), J. Org. Chem., 57, 5285 (1992), J. Org. Che 
m., 6 6, 7 9 4 5 ( 2 0 0 1 ) ^fcUBfc^ftTV* 5 V^S-tnfcJpDfe^ 

^KKjfcte, -co 2 H^e>, Yivn^zs-h)^-))/^ s^nxfc^^jWN* 



(2) mzcDrnmum 
mm (2-D 
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\ \ / \ \ 

N-\ N-« N-a N-N 

QjT ^ 

\ / \ \ / \ R 2 

/ N * / N ~\ V< 

^ N R a S^? N Y N V 




rehensive Heterocyclic Chemistry (Wjttf, 
5 hfD-J«^ ^ > H-;^f# : v o 1 . 4; tf ^ -<>#V 
-)Vmm& : v o 1 . 5 ; -f $V-;MBJ*#, ^>X-f S ^./-JMSISIMfc : v 
o- 1 . 5 ; HJ : v o 1 . 5 ; 3^:7 x >B§S# : v o 1 . 5 

; WW7i>BS»#:vol. 6<$fc£*q|fcWr&n*), Comprehe 
nsive Heterocyclic Chemistry II (#i|Afc£, tfa 

io -OY^vmmw : vol. 2 ; tf^y- -r>^/-;w 

B§S#: : v o 1 . 3 ; -1* 5 #V—)]sW£te, $ ^V— ;Hf§*# : v o 1 . 

3 ; h'jyy-ji/^: vol. 4#7^#tf£>n&) #^tsm©^> 
^ija^z^h$^v-;kd^, it^m di7) eg*^-^ (lis 

15 ), h^b^m^m (116) ^7jN;i/ATa Ftl 5 0- 2 0 0 < C^T»-r§di: 
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RJS (J. Organ omet / Chem, 576, 147 (1999), J. Am 
5 . Chem. Soc, 122, 4020 (2000), J. Am. Chem. S o c 
, 1 2 4, 6 3 4 3 (2 0 0 2) mttWW^&s £&t»ttfc*Cfc#8rt:«koT 
7'J-;^Xft^ £&fc*^7 i D7y-;v;*XflS'&$ii:0>S t i 1 
1 e * y U >tffcfo (Angew. Chem. Int. Ed. Engl, 25, 
5 0 8 (1 9 8 6) fEm<E>#&, *fc^nt«Pi:fc^fc<toT»3fiT?#S) 



filjgfe (2-2) 




15 

55 (7) Tg$n5A7n7U-JHH 09*.tf> Tetrahedron, 5 
3, 3637 (1997), Tetrahedron Lett., 39, 5159 
(199 8), Tetrahedron, 49, 2885 (1993), Synth 
esis, 877 (1996), J. Heterocycl. Chem., 6, 77 
20 5 (1969), Heterocycles, 34, 2379 (1992), Bio 
org. Med. Chem. Lett., 10, 2171 (2000), Bioor 
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g. Med. Chem. Lett., 10, 2167 (2000), Angew. C 
hem. Int. Ed., 3 9, 2 4 8 8 (2 0 0 0), Tetrahedron, 

5 4, 2 9 3 1 (1 9 9 8), J. Org. Chem., 4 8, 1 0 6 0 (1 9 8 3 
), J. Org. Chem., 3 0, 1 5 2 8 (1 9 6 5), J. Org. Chem., 

6 5, 7 8 2 5 (2 0 0 0), J. Med. Chem., 1 6, 1 2 9 6 (1 9 7 3 
), Tetrahedron, 48, 10549 (1992), Heterocyc 

les, 4 1, 1 6 1 (1 9 9 5) «PfctB<ft$ftTV>*#85, ^SUteWUC^C 

^y-jl/, x^y-jK 2-yn^y-ji/^cDT;Vn-;v^^, >?x^;i/x— 5=- 

7t hx b >j j^i^^n&on^t), ^^tt^m 
^mm<D^ D7U -;i/^#t> b < h ^ y ^fcfcfrto* 

TS>, 1, 2-y7i-^-x^;-^7$ >, (1R, 2S) - (-) y -1, 
2-v7xXJPX^;-Jk (IS, 2R) - (-+) -2-75 J -1, 2-^7x=.Aa:^- 
;k ^X>, ^rX^>, '»X^y>, y>3->, XhU=^--^©ti7 5 

^tt^*fdi7 5>©^IH SH:^b|?)0. 5-^2. 0^S(D$5ffl, 
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tfttSJ, sr-ssk swsau Aftaffl. #«au »»ft;»u B&JWPW^Wfen*. 

\zftm znz> mmm t & \zm& b , ^fc^^ij^b^^^^^^^An^^t 
25 - y d tf i> > ^ u n -jvmmm&mf s . 7K&^t-%<£v* v #ux 
feimi imau mmnu m&m&&&m\zfeCTtinxm&?zz£WT?&z. $ 
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%t d— > 3 >, wmmtrnw^n^o ±^<Dmm^m^ ^mmit^tmn 
io tfen^'o 

ansfcjgai, mm<m* *am* JUttaK *^u> #^*ja^«cii: 

^DWk ^DD^W-;k ^^XTJl/^-^A^DU OKIE IfflMii^t 

20 B&ih36f!l$^T? , b«kVi. 

.25. iP.t#t§. ttiC^^ .if ttJA};^ 1 1 S ^.fc D i 1.-15 5 O.OmgO 

t&H> ft&V<Uffi5~%)l 0 Omg<DlSH : &lllIS^:^iClEl^^T^#'r 

30 EJTFfc^Ufc^ 1-6 fcTKbfc^tl^tf 3 
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8 


h 3 c y Y 

CH 3 


3 


h 3 q Cr^ 'nVSt^l 
G N 


9 




4 


H 3 Q 
HOaC-^Q 




10 


H 3 a N ^ 
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CF 3 

f^N OCH 3 


11 
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S3 











25 




^CH 3 


31 


CH 3 


26 


Ho 2 c-^ 0 y" \j~ 


^CH 3 


32 


° CH 3 


27 


ho 2 cA 0 J_ <^J \ N * 
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28 


Ho?c\^ ON ^0 


^CH 3 


34 




29 


H 3 C <T W (fl 


^CH 3 


35 


ho 2 c^<^/ f yiy 
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36 
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^llO^ttACD Labs 7. 0 Nametlrofc, 
5 (method A) 

LC-MS##Tf£# 

: ZQ2 0 0 0 (watersi±)> ^Jr>iY8k : ES I 

ft^A': XTerra MS C, 8 2. 5 urn (2. lx 20mm) (water s%b) 

A^ : H 2 0, B?W : T-feh^h'JJK ffiM : lml/min 
10 ##t&#; 

O.Omin ^ 0.5min:A|£ 95%— ^(B^ 5%) 

0.5min -* 2.5min:A?£ 95% -^1%(B*£ 5% -^99%) 

2.5min — 3.5min A$£ 1%— 5t(B$e 99%) 

Omin — 3.5minfc*5Vi^ A?K+B?ft(=^*)^bT0.06%^#&TfcT^*f) 
15 (method B) 

: AP I 15 0EX(PE SCIEXt)> -ft>ftS:ESI 
: CombiScreen Hydrosphere C18 S-5/im (4. 6x50mm) (YMC*±) 
Am: 0. 0 5 % h U ^jV^Ol^TK 
B*£: 0. 0 3 5 %b>J7MDtiM7th^hUJV 
20 WQ& : 3. 5 ml/min 

O.Omin -> 0.5min:A?& 90%— ^(B*& 10%) 

0.5min 4. 2min:A?& 90% -*1%(B*& 10% -*99%) 

4.2min — 4.4min 1%— 5t(Bj$ 99%) ■_ 
25 R.T. = Retention Time 

##$11 

(i-T'J ;p-iH-bf p-;1/-2— r ;w (4-^?ji/7i^w^^;> 
1-1 

30 u-*^)vy3L~)V) [i-(^x-;vx;v*-ji/)-iH-tfn-;v-2-^;i/] 
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Sfc*&8TF, l-^>if>X;i/^n;i/lH-t!P-;K284 g, 1.37 mol) □ D ^ ^ 

XI. 0 L)Jg?KK::£fcp-h;M--f JH318 g, 2.06 mol) i£7 y-fb*^*X-T-JHI 
#(350 g, 2.47 B0l)*3ta^ fi-&4fe*£»T?7 a^Ibfe. Sl&»»«r 1 NttLBft 
zK(750 mL)T2HK 1 NtKM^ h U £Azki&*£(750 bL) , IS?P£:!ft* (100 mL)T, 

=¥ltX§00 mL)^lnA.fc. ££>fc, ^500mHC&&£TiIft§U 10tt«U 

tta&arafcbfc. !in*^D->, h;vx>TMt^#, ^il, sm^tt^t* 

fc(315 g; 71 55). 

>H NMR (CDC1 3> 300 MHz) 6 8.12 (d, 2H, J = 8.3Hz), 7.75-7.78 (ffl, 1H), 7.72 ( 
brd, 2H, J = 7.9Hz), 7.65 (brt, 1H, J = 7.9Hz), 7.58 (brt, 2H, J = 7.9Hz), 

7.25 (d, 2H, J = 8.3Hz), 6.69-6.72 On, 1H), 6.35 (dd, 1H, J = 3.1, 0.5Hz), 

2.42 (s, 3H). 
1-2 

(4-^^;i/7acn;W (iH-hTD-;i/-2— OD*?y > 



&%mi - 1 (145 g, 446 mmol) (1.0 L) fc»»U 5N*S6ftt 

bU^ATK (1.1 kg) &JD^., 3 0^r»^51MbfeoC©^^0 , CST^*Pb, 
«Tfflbfc*SII&«t35lU ft*bTSMb^»*»&(80 g, 97 SO. 
•H NMR (CDClj, 300 MHz) 6 9. 52 (brs, 1H), 8.25 (d, 2 H, J = 8.3 Hz), 7.29 (d, 

2 H, J = 8. 3 Hz), 7.12 (brs, 1H), 6.88- 6.91 (m, 1H), 6.32- 6.36 On, 1H), 

2.44 (s, 3 H). 

mmm 1-3 

(1-7 U ;WH-fc!D-;i/-2-f )V) i'JI/) * * y > 




o. 
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t-7*h + ->*U^A(1.05 g,' 9.36 inmol) Sfh7kb*D77>(THF) (10 mL 
)\zmmi<, 1 - 2 (1.65 g, 8.91 ramol)£:in;l£: 0 ifiT3 0^F«U 

JMb7U;Kl.62 g, 13.4 mmol)£iP 2P#Mifc#U zK&ijn*.* iixf;i/T 
5 ^tBUfeo £ttJI«:*ffiU ^U^^7A^DThif77^-Tlfill!U SEX! 
CD-ft^^fiJ5bfc(1.61 g, 80 85) c 

■H NMR (CDC1„ 400 MHz) 8 7.71 (d, 2H, J = 8.1Hz), 7.25 (d, 2 H, J = 8..1Hz 
), 6.98 (dd, 1H, J = 1.6, 2.5 Hz), 6.74 (dd, 1H, J = 1.6. 4.0 Hz), 6.19 (d 
d, 1H, J = 2.5, 4.0 Hz), 6.07 (ddl, 1H, J = 10.3, 16.7, 5.6 Hz), 5.16 (dq, 
10 1H, J = 10.3, 1.3 Hz), 5.07 (dq, 1H, J = 16.7, 1.3 Hz), 5.05 (di, 2 H, J 
= 5.6, 1.3 Hz), 2.42 (brs, 3 H). 



a-TU;wiH-t!D-;i/-2— r;w (4-* h^>7x^jw^^;> 




LC-MS(Method B) : R.T. 3.65 min., m/z 242 (M+l) 



20 (i-7U;w-iH-tfn-;i/-2--i';W (4-xf;V7xzjw^^;> 




LC-MS(Method B) : R.T. 4.05 rain., m/z 240 (M+l) 
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5 LC-MS (Method A): R.T. 2.47 min., m/z 240 (M+l) 



5 

###>J 5-1 

10 5- (4-* h^^>y-f;W-lft-tTo-;u-3-*;Wt;P5*t: F 



XI. 50 g, 7.45 mmoDSr- hD^^>(8.0 g) i^x^l/>(8. 0 g)fcig#U 1 
OtWLT, *&<bT;i/$X^A(3.99 g, 29.8 mmol) <£ijn*.fc. S£4fcfc'$?#n 
15 D*^;V*3^x-^;Hl.88 g, 16.4 mmol)CD^bX^W>(3.0 g>*«*«TF 

2 g, 70 %) 

'HNMR (CDC1 3 , 400 MHz) 5 10.20 (brs, 1H), 9.90 (s, 1H), 7.98 (d, 2 H, J = 
20 8. 9 Hz), 7. 72 (dd, 1H, J = 3.3, JL4 Hz),_ 7,33 (dd, 1H, J =. 2. 3,_ 1. 4. Hz), 7. 
01 (d, 2H, J = 8.9 Hz), 3.91 (s, 3H). 
5-2 

(4-* h=¥zyyji-M (4-^^;U-lH-tfa-;P-2— i)V)*$ J > 

Ov /=\ ,CH 3 



H 



O 
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###15- 1 (230 mg, 1.00 mmol) <D4k&M*\0 % /^v^A-^ (230 mg) £T 
HF (3.0 mL) •fTTK^Uffl^.T^ 8 f^W^bfco m&<®)&m.Wils* M?£iI$£U 

mt & ~> u # y ^ a # n ^ b # ? y ^ -^mm b . mm<t&m a 30 mg, 

60 %) . 

5 'H NMR (CDCI3, 400 MHz) 5 9.38 (brs, 1H), 7.92 (d, 2H, J = 8.9 Hz), 6.97 (d, 
2H, J = 8.9 Hz), 6.89- 6.90 On, 1H), 6.70 (dd, 1H, J = 1.2, 2.0 Hz), 3.88 
(s, 3H), 2.15 (s, 3H). 
- 3 

(i-TU;i/-4-^^;wiH-tra-;i/-2--r;w (4-^ h^^7x- > 



1-3 t^fc^S^^J^^brCo 
LC-MS(Method A): R.T. 2.34 min., m/z 256 (M+l) 

15 (i-TU;wiH-tfa-;i/-3— r;v) (4-^^;i/^.x-;i/) 

###|J 6-1 

(i >if ih- tf a -; W3-- r M (4- ^ 7x-jW^h> 



mmmmrf* mfcr;v^x^A(4.62 g, 34.7 lunoocttMtx^vxeo mwmm 

20 *K:k'fbp-b;W^;K4.91 g, 31.8 mmol)<D^bX^V>(5 mL)Mt£^MTl 

o#sWTin*.fc. 3 0#J£3m -eos^Ki, i-^>if>x;v*x;wH-tfn- 

;K6.00 g, 28.9 mraoOO^bX^l/XlO 1 0#jWOin*.;fc.SirT?, 

2l$IKIi»#bfc. H^^^KTK^fca^ jdc»&i>#nn*^>T?2IIIii&ttib 

25 nvh^7 7-f — T3|»«b, ^ilffc^£#7c(9.9 g, 10090c 



10 





o 
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l H NMR (CDClg, 300 MHz) 6 7.89 (brd, 2H, J = 7.9 Hz), 7.73 (d, 2H, J = 8. 
0 Hz), 7.65 (brt, 1H, J = 7.9 Hz), 7.65 (brs, 1H), 7.34 (brt, 2H, J = 7. 9 
Hz), 7.29 (d, 2 H, J = 8.0 Hz), 7.22 (dd, 1H, J = 2.2, 2.8 Hz), 6.80 (dd, 
1H, J = 1.5, 2.8 Hz), 2.44 (s, 3H). 

mmmQ-2 

(iH-tfa-;i/~3~f ;v) (4-^^;v^x-;v)^h> 



6-1 ©fl^3(6. 50 g, 20. 0 mmol) <h 5 N7kMik*r b U r>A7l<.(70 mL) T 
HF(70 mL)£4 5 "CT? 6 ^M^bfeo #$SJ1 U m&ifiS mUcteSicTit 

^u, siat2 0Wtfc o ffimvtc, ^isitt, ^THFTt5fe#b, mm 

fc&$j£#fc(3.1 g, 84%) o 
'H NMR (CDC1 3 , 300 MHz) 6 7.76 (d, 2H, J = 8.1Hz), 7.35 (brquint., 1H, J 
= 1.5 Hz), 7.26 (d, 2 H, J = 8.1Hz), 6.84 (brq, 1H, J = 1.5 Hz), 6.76 (br 
s," 1H), 2.43 (s, 3H). 

(i-T u ;i/-ih- tf p-;v-3-r )V) u-*?-)i7.x.~)i) * ? J y 



LC-MS (Method A): R.T. 2.34 min., m/z 226 (M+l) 
7 

a-7 u ;v-m--f s y/-)i-2— r m [4-( b u yjv^ru * =p;v) v x.~m 

&%W 7-1 
Me 2 N0 2 S 





o 
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M5.00 g, 73.6 mmo 1) £80 ml<D Wl/X LT, h'JX^JVT 

5X9.52 ml, 68.4 mmolK -J^)V7,)Vy r^-DVZ D U FC6.77 ml,' 63.3 mmo 



'H NMR (CDC1 3 , 400 MHz) (5 7.87 (s, 1H), 7.23 (d, 1H, J = 1.4 Hz), 7.11 ( 
d, 1H, J = 1.4 Hz), 2.82 (s, 6H). 
##0!l,7 - 2 

ih— r 5 ^A-;i/-2— r ;p C4- (hU7MD^ 7 x^jw ^ / > 



###J 7-1 tfMfr&^J (1 . 00 g, 5.71 mmol)£30 mltf)THFte:^L-T.-7 8t: 
^ommzn-^)^) A (1.57 M<D^lJ->^, 3.9 ml, 6.3 mm 
ol)£2jn*.T, -7 8t:CD^^3 0 SHM^bTco &V*T?, 4-(b U y)V^TU^)V) 
^>XT;V^tH(1.49 g, 8.57 mmo DOTH F (5 ml)*«£iP;LT> MU^tUm 
15 ^±tfTi^^#bfeo SJfrMfc2. 5N©^*«, ^\^>-»mx^;K3 : 1 

^TKfiSm^^v'^A'r^Ufe. ^^MJBE^5febT#e»tl^S^150 ml 
0^DD*M»bT, X^kT>^>(20.0 g, 23.0 mmol) £2)P;?LT 7 0T3T 

Ufco #6tlfc^£20 ml<75THFfc^UT> 4 N^m^&50 mljSjP^T, 4B# 

^fPUTVrax^VTifttBUfco" ffllt 7K, ^P^m7KT^#bfcm> ^7K 

25 A^n^h^^^^~T*SM-r§Ct^J:oT^M'fb'&^l^#/t(320 mg, 23%). 

'H NMR (CDC1 3 , 400 MHz) 6 10.61 (brs, 1H), 8.69 (d, 2H, J = 8.2 Hz), 7.7 
8 (d, 2H, J = 8.2 Hz), 7.42 (d, 1H, J = 0.9 Hz), 7.34 (d, 1H, J = 0.9 Hz). 
7-3 



5 g, 98 %) 0 
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Cn 

7 - 2 Oft&Qa (320 mg. 1.33 mmol) £5 ilCDTHFt^bT, t-7>3r 
5/*U^A(164 mg, 1.46 mmol) &Un*.fc. IfiT3 O^WJft#bfc«, JWbTUJP 
5 (213 mg, 2.00 mmol) ^iP^.T, 4 0rt4^I#tfe, KMtl:*^ftl^T, 

&#&te68 mg, 99 X). 

"H NMR. (CDC1 3 , 400 MHz) 6 8.34 (d, 2H, J = 8.2 Hz), 7.74 (d, 2H, J = 8. 2 

10 Hz), 7.28 (d, 1H, J = 0.8 Hz), 7.22 (d, 1H, J = 0.8 Hz), 6.08 (ddt, 1H, J 

= 10.3, 17.0, 5.8 Hz), 5.28 (d, 1H, J = 10.3 Hz), 5.16 (d, 1H, J = 17.0 H 
z), 5.13 (d, 2H, 3 = 5.8 Hz). 

15 a-7U;wH~f ayy*-;i/-2-<;io u-w^My^—M**; > 

LC-MS(Method B) : R.T. 3.42 min., m/z 227 (M+l) 



20 ###1 9 

(i-7 u ;wh— r ^ ?v—)v-2-' r ;v) u- u h 7 i^jv] * ^ j > 



Q /=\ CH.: 




Cm 



LC-MS (Method B) : R.T. 3.42 min., m/z 227 (M+l) 
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1. 0 

(1-T U ;IMH-1, 2, 4- b U 7V-)V-5-' ( )V) [4- ( h U 7)l3rn*^)V) 7 i^iW ^ ^ 
/> 

5 #^#] 10-1 



hV7V— ;K5.08 g, 73.6 mmol)£80 ml<D WVxX^^bT, h'JxW 
10 5X9.52 ml, 68.4 mmolK v ! ^?^X;i'7 7 : 6'f )V& D'J F (10. 6ml, 73.6 mmol 

)^n^T, 5 ox;-v2mmmwvtco tkvrcmm&w$>vxm&L>s mm^m&^ 

oT> ^te^>£#fc(4.52 g, 38 %)o 

'H NMR (CDC1 3 , 400 MHz) <5 8.58 (s, 1H), 8.06 (s, 1H), 2.99 (s, 6 H) . 

15 ###110-2 

1H-1 , 2, 4- h U 7 )V [4- (h'J7Mn^ 5P;V) 7 x. x;l/] ;* ^ / > 



##M1 0 - l<ZMb-n-^(2.00 g, 11.4 mmol)£60 ml(Z)THF(li^bTs -7 8 
20 XlT?mWVtCoC<Dmmzn-7^)Vi)^V&a.S7 M<D^*V>mWi, 8.0 ml, 13 
mmol)^nx.T, -7 8 < C0££ 1 &f HflJt^bfco 4-(h'J7Jl/ta^^) 
^>XT;l/^b 1^ (2.98 g, 17.1 mmoDCDTHF (20 m\)m$&&lM7LX, ^M^tM. 

m*±.tfxm&m.&vtc 0 Kj^mm\zmt7>^=-uA7Kmm^mxx, wm^ 
jixmm^rco ^mmteyk, mm-&m7kxffi.&vrcW:, m^mm^^^^u^xn 
25 *£bfco mm^m&^vxn^nrcmm^^o ^\<D^un^)UAizm^vx, — 
Mr?>#xi2.o g, 13.8 mm\)*i)\\7LX7ox;x2mfflmftvtco fcmmfe, 



Me 2 N0 2 S, 
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5 it&mzmc (1.54 g, 56 %) 0 

l H NMR (DMS0-d 6 , 400 MHz) 6 14.96 (brs, 1H), 8.80 (s, 1H), 8.43 (d, 2H, 
J = 8. 3 Hz) , 7. 96 (d, 2H, J = 8. 3 Hz) . 
###1,1 0-3 

(i-y u;i/-m-i, 2, 4-b u x\A-;v-5-r ;v) [4-( h u vmu^m :?x-;ki 
io y > ' 




#%0|J1 0-2©^% (241 mg, 1.00 mmol)£3 ml©DMF fc^frbT, 7k?£T 
mWVTco ikmiki-hWA (60% in parafin liquid) (44.0 mg, 1.10 mmol) £3)D 

15 xtz^k, 5 ott'inFa#ifc. •zzizKmmmwz, so^^r'jjK 

107 mg, 1.00 mmol)©DMF (1 ml)^^n^.fCo 5 0^2iF B »UfcE ^ 

£ U # y 7A^PTh^77^ -TiSt§ utCi^T, 
20 fc(41.8 mg, 15 %) a 

'H NMR (CDC1 3 , 400 MHz) 6 8.47 (d, 2 H, J = 8. 2 Hz), 8.07 (s, 1H), 7.78 
(d, 2 H, J = 8.2 Hz), 6.07 (ddt, 1H, J = 10.3, 17.0, 5.8 Hz), 5.28 (d, 1H, 
J = 10.3 Hz), 5.26 (d, 2 H, J = 5. 8 Hz), 5.24 (d, 1H, ] = 17.0 Hz). 
###| 10-4 

25 (1-7 U ;1/-1H-1, 2, 4- h U T V-)\>-Z-^ )V) [4-( b U 7Mn/f;W7x^W^^ 

y > 
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LC-MS(Method B) : R.T. 3.90 min. , m/z 282 (M+l) 
1 1 

(1-7 u ;wih- t! 9 y-;v-5— r ;w (4-y a tf x - )V) * $ j > 



t!^/— rir-l-lDVfVW^ V s (3. 00 g, 31.2 mmol) =£20 mlCDMFfciS^bTjft 
KBfe*U^A(6.47 g, 46.8 mmol), JWfcT L) JM3. 50 g, 32.8 mmol) 



Sffi^ft^Wfc (429 mg, 10%). 

l H NMR (CDC1 3> 400 MHz) 6 9.86 (s, 1H), 7.59 (d, 1H, J = 2.0 Hz), 6.93 ( 
d, 1H, J = 2.0 Hz), 6.04 - 5.94 (ddt, 1H, J = 10.3, 17.1, 5.7 Hz), 5.19 (d 
d, 1H, I = 1.2, 10.3 Hz), 5.16 (d, 2H, J = 5.7 Hz), 5.09 (dd, 1H, J = 1.2, 
20 17.1Hz). 

11-2 

a-7 u;v-iH-tf ^v-;i/-5— r ;v> (4-^a izjvy xnjw) * ^ j > 



t&5|5!K©T^^C7A(26.7 mg, 1.10 mmol)fcl-n-:7 0 o£;i/-4-:/o^>i£>( 
25. 220 mg, 1. 10 mmol) SMTTWTbfc. EJ6?SfcJu 2 5 O^T 1 RMBiJWb 



11-1 

1-7 U ;WlH-t!7 V—JV-S-tUWVV'rii H 



10 




15 UTf5n^S&^'J^^M7A^ovh^77^-^iSt5i:a:^oT, 
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Tc&, -7 8ti:^Lfc, ###J1 l-l©<k^(75.0 mg, 0.551 mmol) ©TH 

f(i m\)mm&tiu%.T. m.w L 7?2mmm&vt£o mmmtry^-ryAymm^n 
xx, wn^jwmmvtco mmm\z, mm±m.7Kxm^Lrc^ mykwm 

5 (»LT,r M;v>#>(5.00 g, 5.75 mmol)^P^.T6 0 3 mmmftVtz 

ioT„ i«te^£#£:(64.0 mg, 46 «) 0 
! H NMR (CDCl 3 , 400 MHz) 6 7.81 (d, 2H, , J = 8. 2 Hz), 7.56 (d, 1H, J = 2. 
10 0 Hz),' 7. 29 (d, 2H, J = 8.2 Hz), 6.67 (d, 1H, J = 2.0 Hz), 6.06 (ddt, 1H, 
J = 10.3, 17.1, 5.7 Hz), 5.19 (d, 1H, J = 10.3 Hz), 5.17 (d, 2H, J = 5. 7 H 
z), 5.13 (d, 1H, J = 17.1Hz), 2.67 (t, 2H, J = 7.4 Hz), 1.69 (tq, 2H, J = 
7.4, 7.3 Hz), 0.96 (t, 3H, J = 7.3 Hz). 

15 ###| 1 2 

(2S) -2- (3- {4- [2- (3- * h ^ ^ > \ Af )V) -4- 7 a: -JP-IHH* 5 ~< )V] 

7J-M 73L/^)7uA>m 



4-(hU7;^D^^;i/)^m#m(20.0 g, 105 mmol) £200 mlCDDMFlC^b 
20 X. 0°CXmWhmi6, N,0-^^^kHD^S/;V75>ttlI(12.3 g, 126 m 
mol), 1 -Xf^3-( 3-5?^^75 / ^D K^) AMs?-f § FMI(WSC)( 
24.2 g, 126 mmol), 1-t Ha^M>^ HJr/-JKHOB t ) (17. 1 g, 126 m 
mol), "hUx^r^Xll.9 g, 117 mmol) ^jll^n^T^ofe. 2Nf^^T^ 

25 n^tCiot, ^M^%£#fc(25.3 g, quant. ) e 

'H NMR (CDC1 3 , 400 MHz) 6 7.79 (d, 2H, J = 8.1Hz), 7.67 (d, 2H, J = 8.1Hz), 
3.53 (s, 3H), 3.38 (s, 3H). 
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mmm 1 3 

N. 3->?^ b^^>-N-^^M>X7$ F 
o 

H3 Vin 




5 LC-MS (Method A): R.T. 1.83 min., m/z 196 (M+l) 



###| 1 4 



6. 




10 ##^J 1 2 £iH*i£UT, 1 4<D<k&m&&mvtz e 

LC-MS (Method A): R.T. 1.91 min., m/z 235 (M+l) 
1 5 

(3-^ h^'>7x-;i/) [4- (4-^ b^->^xx;w-iH— r^yv— ;w2— r;w*^/ > 

15 #%#| 15-1 

4-(4-^ h+^7xn;v)-iH— rs^y— ;i/ 

H 3 C«q 



4-pt h^e/7xt^n$ F(2.29 g, 10.0 mmol)£tfc;kkT^ M45.0 g, 1. 
OOmoDfc^bT, 17 0tt6WWc. SJ&^£^£T^bfc^ 

gl^iffgibt, 200 ml^^\^-y->-@fMX^ 

(5:1) ^iD^fco mmm<D3.2i 5 0 , cT2^r B m^bfem, $ e> fcaaT 5 n#p B m 
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*»fc<1.52 g, 87 %) 0 

l H NMR (CDC1 3 , 400 MHz) 6 8.05 (brs, 1H), 7.68 (d, 1H, J = 1.1Hz), 7.63 (d, 
2H, J = 8.9 Hz), 7.23 (d, 1H, J = 1.1Hz), 6.91 (d, 2H, J = 8. 9 Hz), 3.81 
(s, 3H). 

15-2 

4-(4-.* h^>'7xn;i')-N,N-> ? ^^;V-lH—r ^^V—M-^)^>TS. H 



###11 5-1©^* (1.02 g, 5.86 mmol)£100 ml(DT± b~ h U MZ»ii>V 
T.mWt%WMl.2l g, 8.78 JMotitzS^JVXJVyr^-OV&nV FU-01 g, 
7.03 mmol) SJB&iUAT, 7 0tT7^ij$lfc, S^»«t*^&*tf^bfc 

T3®#arr*c£ic<koT, a. eo g, 97%). 

•H NMR (CDCI3, 400 MHz) 6 7.95 (d, 1H, J = 1.2 Hz), 7.72 (d, 2 H, J = 8. 9 
Hz), 7.40 (d, 1H, J = 1.2. Hz), 6.95 (d,. 2 H, J = 8.9 Hz), 3.84 (s, 3 H), 2. 
90 (s, 6 H). 

15-3 

2-(3-^ h^->^>v-r;i')-4-(4-^ h^->>'xn;i/)-N,N-> 5 ^^;i/-iH--r^^/- 



H 3 C 

##0H1 5-2^^(1.60 g, 5.69 mmol)^50 mlODTHF IzmfrVT. - 7 8 
tt'l^lfc, Z\<Dmmzn-7^)lV^V2±(l.W M(D^3r1)->mm, 4.7 ml, 7. 



H 3 C.q 




H 3 C~q 
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4 mmol)§JP^T> -7 8t©JS3 0 ^Mftf^bfc. 1 3 0THF 

£#fc(1.12 g, 48 X). 

'H NMR (CDC1 3 , 400 MHz) <5 7.75 (d, 2H, J = 8.8 Hz), 7.72 (d, 1H, J = 8.0H 
z), 7., 69 (s, 1H), 7.40 (dd, 1H, J = 8.0, 8.2 Hz), 7.18 (d, 1H, J = 8.2 Hz), 
6.94 (d, 2H, J = 8.8 Hz), 3.87 (s, 3H), 3.84 (s, 3H), 3.13 (s, 6H). 
10 ##091 5-4 

(3-^ h^v^x-;!/) [4-.(4-* h+i/7xn;w-iH— r ^ ^\7-;i/-2— r;i/]^^/> 

H 3 C.q 



#%#|1 5-3^^(1.12 g, 2.70 mmoDSrlOO m\<DJL& S-MzmmZlt. 1 

15 fern, 2 NTKBMb?- h u # AT^mm^rnxxmrn^m^^z-r^ t> *gaa*#r 

WbT^feo ISft&JWUT, TRSfeT SE£fcJ;oT, (832 mg, 

quant. ) 0 

l H NMR (DMS0-d 6 , 400 MHz) 6 8.11 (d, 1H, J = 7.5 Hz), 8.10 (s, 1H), 7.92 ( 
s, 1H), 7.86 (d, 2H, J = 8.8 Hz), 7.51 (dd, 1H, J = 7. 5, 8.2 Hz), 7.26 (d, 
20 1H, J = 8.2 Hz), 7.01 (d, 2H, J = 8.8 Hz), 3.86 (s, 3H), 3.79 (s, 3H) . 

1 6 

(2-* b+^7i-jW (4-7x- ;WH~f 5^/— )V-%-4 )V) *9 J > 
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LC-MS(Method A): R.T. 2.37 min., m/z 279 01+ 1) 



5 1 7 



(4-7 x - ;v-ih-< ^ y \A-;u-2~f ;W [4- (h>j7;Ptn^ ^; w 7 x -;W ^ ^ > > 



LC-MS (Method A): R.T. 2.59 min., m/z 317 (M+l) 

10 

1 8 

(3-;* h^^7xnjW [4- (2-^ h^>!7xn;i/)-lH— f 5^V*-;i/-2— OW J > 



H 3 C 

I 5 tiifctT> ~&%W 1 8 (Dfc&M&'&l&Vfro 
15 LC-MS(Method A): R.T. 2.42 min., m/z 309 (M+l) 

###J 1 9 

(4-7xn;i/-iH--r s^\/-;P-2-f;W [6-(h U 7)V*u*^)V) tfU $?>-3-r ;w 
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HN 




1 5 tmmzvx, &%m 1 9 (Difr&yq&Sf&istco 

LC-MS(Method A): R.T. 2.45 min., m/z 318 (M+l) 
5 ###1,2 0 

b-3 -x>- w jv-i-y a: -;i/-iH— r ^ yy— ;W2— r )V) (3-* h^->^^- 
;W ^ ^ / > 



(3-* h^^>7x-JW (4-7xz;WlH- f 5^1/— ;W2— OW*^ 7X278 mg, 
10 1.00 mmo 1)£3 ml ©DMFI»U, U ^7A(207 mg, 1.50mmolK 18-^7 

^^>-6(26.4 mg, 0.100 mmolK 3-:7^x;i/:/n ^ H (162 mg, 1.20 mmoO^^n 

S^tl^oT, ^^b^^#fc(309 mg, 93 %)„ 
15 l H NMR (CDClj, 400 MHz) 6 8.07 (d, 1H, J = 7. 7 Hz), 8.00 (s, 1H), 7.83 (d, 
2H, J = 8.0 Hz), 7.44 (s, 1H ), 7.42 (dd, 1H, J = 7.7, 8.2 Hz), 7.40 (dd, 
1H, J = 7.4, 8.0 Hz), 7.29 (t, 1H, J = 7.4 Hz), 7.16 (d, 1H, J = 8.2 Hz), 
5.88- 5.78 (m, 1H), 5.12 - 5.07 On, 1H), 4.55 (t, 2H, J = 7.1Hz), 3.90 (s, 
3H), 2.66 (dt, 2H, J = 7. 0, 7. 1Hz). 



###U 2 1 

(l-^ h-3-x>-i— ( )l~A-y x.-)V-ie— f $^y-;j/-2— r;W C4-( b U yj^n * 




20 
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LC-MS (Method A): R.T. 2.82 min. , m/z 371 (M+l) 
###0 2 2 

(i-y h-3-x>-i--r ;v-4-7 xn;i/-iH— r ^ a^v— ;w-2-f ;v) [6- ( h u 7Mp^ 
tf u >-3—r ^ ^ y > 



LC-MS (Method A): R.T. 2.67 min., m/z 372 (M+l) 
2 3 



t-^h^r->^Ut>A(2.59g, 23.1 mmol)£l00 mlODMFfc^LTjf 
6> 4-7i^;i/-lH-f5^V-;K3.00 g, 21 iMoDSrJra^fco Ifit3 Oftf B m# 
bfe^, ^TU;K3.50 g, 31.5 mmol£;&D*_T> 4 0 < CT4B#r B m#bfeo BOS 

^> il7Ka^V^v^AT^#L, £©^£MBEfg*L£:o iin$24ml©tfU 
> ? >^^bT, h'JX^;i/TS>(17.9 g, 17.7 mmolK 4-hMMD'J H (3. 





o 
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7g, 16.3 mmol) &JB#Cjbn*.TV^ 6 OWSmmfflfrlstCo MjS^{350 ml©#& 

^h^:7^-T»»T3;i£fc«J:oT, ^S^i»*#fe(760 mg, 30 X). 
5 LC-MS(Method A): R.T. 2.51 min., m/z 303(M+1) 

2 4 

(i-^b-3-x>-i--f ;v-iH-^>X^^^/-;p-2--r;i/) (3-* h^«>7x/^» 



^>X-<^V-;K3.54 g, 30.0 mmoDSrlO mlCDtf U 3?>te»j&>l/r, h'JX 
3^75X13.3 g. 132 mmol) ^rinx., II«brc. m-T~X^a 
15 U F (15. 3 g, 90.0 mmol) 3 0#MJWTSrFUT, 1 WMMBfb*:. £ 5 

\Z, £ffl<fr&«*»&(4.60 g, 61 %) 0 

'H NMR (CDC1 3 , "400 MHz) 6 8. 39 (d, 1H, J = 8.1Hz), 8.14 (s, 1H), 7.79 (brd, 
2 H), 7.48 (dd, 1H, J = 8. 1, 8.2 Hz), 7.43 - 7.41 (m, 2 H), 7.21 (d, 1H, 
J = 8. 2 Hz), 3.91 (s, 3 H). 
25 ###J 2 4-2 

(i-^h-3-x>-i-r;wiH-^>x-r^^/-;w-2--r;i/) (3-* h^>7x;^» 



10 ###J2 4-1 

ih-^ >x-f $ ^/-;i/-2-r ;K3-^ h * isy x y ;* ^ y > 
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###]2 4 - 1 (2. 52 g, 10.0 mmol)£20 mlODMF^LT, 

#U^A(2.07 g, 15.0 mmolh 18-^ ^ >-6-X-x-;K396 mg, 1.50 mmolK 1- 
^U^:-3-7 r -7 : ->(2.03 g, 15.0 mmol) &MX.toXTU%, 8 0 t CT4^W^bfco 

MiTr&CIiJ^D, ^Mbfr#f£#fc(3. 01 g, 98 %) e 

'H NMR (CDC1 3 , 400 MHz) 6 7.93 (d, 1H, J = 8.1Hz), 7.92 - 7.90 (m, 1H), 7. 
79 (s, 1H), 7.48 (dd, 1H, J = 8. 1, 8.2 Hz), 7.46 - 7.38 (m, 3H), 7.18 (d, 
1H, J = 8. 2 Hz), 5.82 (ddt, 1H, J = 5. 1, 15.2, 7.1Hz), 5.02 (d, 1H, J = 15. 
2 Hz), 5.01 (d, 1H, J = 5.1Hz), 4.67 (t, 2H, J = 7.4 Hz), 3.89 (s, 3H), 2. 
66 (dt, 2H, J = 7. 1, 7.4 Hz). 

2 5 

(i-T U ;p-ih-^ >X-i 5 ^y~;i/-2— r )V) (4-* y xx;v) ;* ^ / > . 

##M 2 5-1 



mmm 24-1 tmmzvx. mm<D4k&m&&j$,vt£o 

LC-MS (Method B) : R.T. 3.38 min., m/z 237 (M+l) 
2 5-2 
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#^j2 4-2 tmmzvx, mm<D4k&m*&]&vfc. 

LC-MS (Method B) : R.T. 4.38 min., m/z 277 (M+l) 



5 2 6 




|£&I#]2 5 — 1 <^<b^-#J (6.25 g, 26.5 mmol) £100 mltfK VJurtJ—MzM 
M^^T. j^#U^A (7.31 g, 52.9 mmol), l-^Dn-2-^D ; EX^> (19.0 
10 g, 133mmol) ^in^U 7 OtTl 6Nff B »Lfc. ^M«^^a:^bT7jc 

*V^ATf£4IIU ^teMffi^cLfco ^^£30 ml(D^pWl/X;i/*^>F 
»LT, 1.8-^T1ftfv'^D[5,4,0]>>>^-7-X>(DBU) (15.2 g, 100 mm 
ol) *1M?L, 1 0 0 < CT4Pt^M^bfc„ 1 Nf li^JlD^T, @fitX^;i/TjfttB 

is htco mmm\%, iNtm 7jc, mm^m.7^m^vx, M7^>")at^ 

£<hK:£0> (4.23g, 65%) o 

LC-MS(Method B):R.T. 4.43 min., 263 m/z (M+l) 



20 ###1 2 7 

(i-^h-3-x>-i-<;i/-4-tert-y^;wiH-^ ^^v— ;p-2-^;0 (4-^^;P^^y 

##0!!2 7-l 

4-tert-^;i/-lH--f ^ ;P 
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HN 



riv!_jy 



l-^'D^:-3 > 3-> 5 ^5 i ;l/-2-y^y>(5.00 g, 27.9 mmol) ^M7$ H (37. 7 g, 
83.7 mmoDKl^LT, 1 6 0 <CT 5 BtWifcftbfco Rmmt. M^MtT^ 
6*100 ml^iP^T, ^+h>50 mn?*»£ifei§H,fc. #6nfc*»fc 2 N**fc 

JEE®3rrS2:fcfc:<fcoT, Mfc-&toft#fc(1.67 g, 48 X). 
'H NMR (CDClj, 400 MHz) <5 7.56 (d, 1H, J = 1.1Hz), 6.77 (d, 1H, . J = 1.1Hz), 
1.31 (s, 9H). 
10 ##032 7-2 

1 -7 h -3-X >- 1 ~f ;i/-4- 1 e r t - 7?-)V- 1 H— T ^ ;P 



###02 7 - 1 <Diktrfy}(m mg, 8.00 mmol)£10 el©DMF^LT, t-^ 
h+^U^A(990 mg, 8.80 mmol) £Jn;LT 3 O^W^T^bfeo MJ&I^C, 
15 1-^P^-3-^t->(1.62 g, 12.0 mmol) ^Sn^.T, 8 0 "CT 2 B#^M^bfe 0 

D7h^77^-Tilf§Jlt[; ( j;oT, HM^#lS#/t(623 mg, 44 *)„ 
'H NMR (CDC1 3 , 400 MHz) <5 7.38 (s, 1H), 6.60 (s, 1H), 5.74 (ddt, 1H, J = 5. 
20 1, 15.2, 7.4 Hz), 5.09 (d, 1H, J = 15.2 Hz), 5.08 (d, 1H, J = 5.1Hz), 3.92 
(t, 2H, J = 7.2 Hz), 2.51 (dt, 2H, J = 7.4, 7.2 Hz), 1.28 (s, 9H). 
##M 2 7-3 

(l-^>-3-X >-l— T ;i/-4-t er t-y^;i/-lH-f 5 & V— ;i/-2--r )V) (4-* 7 a: J 
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0mm 2 7 -2 ©^#1(53.5 mg, 0.300 mmol)&l mlOtf U 5>>te»#*LT\ h 
UXWSXSI.I mg, 0.900 mmolK 4-hMMnU H (139 mg, 0.900 mmol 
>&«3fcHn*.TV>#, 6 0fC5«fNH^L&. E^*£S»^;fi*?frb&«, 5 m 
5 l©lN7KK^hU^A*»?R&in^.T> KJtBJRfclO ml 

^A^n^h^57^-T«f«t-SC:tfcJ;oT,«^<fe&=»fe(29.4 mg, 33 
X). 

10 ! H NMR (CDC1„ 400 MHz) 6 8.30 (d, 2H, J = 8.3 Hz), 7.27 (d, 2H, J = 8. 3 H 
z), 6.86 (s, 1H), 5.77 (ddt, 1H, J = 6.2, 17.1, 7.0 Hz), 5.07 (d, 1H, J = 
17.1Hz), 5.06 (d, 1H, J = 6.2 Hz), 4.42 (t, 2H, J = 7.2 Hz), 2.59 (dt, 2H, 
J = 7.0, 7.2 Hz), 2.42 (s, 3H), 1.32 (s, 9H). 

15 ###|2 8 

(i-tu;1/-4, 5, 6, 7--T- h 7t Ha-m-^>x-r ;u-2--r;w (A-^)i^y^- 



20 8<D{k<&m&&mvrco 

LC-MS (Method B) : R.T. 3.40 min., m/z 281 (M+l) 

0mm 2 9 

25 (4-/^l/7x-Ji/) (3-tfn;i/-2-^x-;w > 
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S 



O 



3-yn^e-^^a:>(15.7 g, 97 mmol) \Z4- h)V^ )V2 U U H (14. 9 g, 97 



;Wfc£#7c«, 7~>;M$(880 mg, 3. 13 mmol) <D h;i^X>i»(2. 27ml) \Z h U-N-^ 
;Hf~)UXX(2.58 mg, 8.07 mmol), J- h ( h U V x -Jlft^yj » ^ 

^A(77,4 mg, 6.6 mmol) £in*_T 1 1 OtT4l^»Wc„ C<DRmm\Z7K^1}n 
imxf^iffibfcc WSrMmg*Lfc^ ->'J*yjW7A^n?h 
^77^>-l!iIt5J:tiaoT > ^®^tl^#fc(710 mg). 
'H NMR (CDC1 3 , 400 MHz) <5 7.75(d, 2 H, J = 8. 2 Hz), 7.48 (d, 1H, J = 5. 2 H 
z), 7.40 (d, 1H, 5.2 Hz), 7.26 (d, 2H, J = 8. 2 Hz), 7.13 (dd, 1H, J = 11, 
17 Hz), 5.73 (dd, 1H, J = 1.2, 17 Hz), 5.35 (dd, 1H, J = 1.2, 11 Hz) , 2.4 
3 .(s, 3 H) 

3 0 

(i-TU;W5-^ >Y-)V-2-^ )V) tt-*^)Vy ^-)V) ; > - 

3 0-1 



5-* h*y(>V-)V-l-t))V?fs>WL (5 g, 26mmol)©N, N-e;^fWA7$ 
FftttfcN, O-V*7frt\*u**,7S>m&itLto.0i g,31.2mmol)tWSC (5.98 
g,31.2 mmol), 1-b Ho^y^>7 ^ \j y>/ — )V(4. 21 g, 31.2 mmol), MJX3MU 
75X7.24 ml, 52 mmoD^uXX, 6 Bf Ppljf^bfc,, ZL<DKmmmWiX.?-)Vt\ 
0%(Wl)^x>M^JP^W«l«^tHbfeo -^Kji^StMx^TXIlI^fctSb^ 
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4.5 g, 70 35). 

■H NMR (CDC1 3 400 MHz) <5 9. 23 (brs, 1H), 7.33 (d, 1H, J = 9.0 Hz,), 7.16 (d, 

5 1H, J = 2.1Hz), 7.10 (d, 1H, J = 2.4 Hz), 6.98 (dd, 1H, J = 2.4 Hz, J = 9. 
0 Hz ), 3. 85 (d, 6H, J = 3. 9 Hz), 3.42 (s, 3H ) 

###|'3 0-2 



#%#I3 0- l©lb-&#l(l g, 4.27 mmol)©THF»ffltfctert-^h^*UC7A 
(575 mg, 5.12 mmolK 7U^O"?-f H (568 mmol, 4. 7mmol) SrJnAT, itt3 



Z>m, mm^mVTco '>'JA^M7A^D7b7^tlIb(^1j->:||l 
3MV=4 : 1), mffilk&W&ntcmo mg, 70 X). 

'H NMR (CDC1 8> 400 MHz) 6 7.3 (d, 1H, J = 9.0 Hz,), 7.08 (d, 1H, J = 2. 4 Hz, 
20 ), 7.05 (s, 1H), 6.97 (dd, 1H, J = 2. 4, 9.0 Hz ), 5.98 (m, 1H), 4.97 (m, 3 
H), 4.90 (dd, 1H, ) J = 1.4, 17 Hz, 3.85 (s, 3H), 3. 67 (s, 3H), 3.39 (s, 3 
H ) 

&%M 3 0-3 

(1-7 U ;u-5-* h+v'-iH— r > H-;v-2— r ;w (4-* ^jvy x -;w ^ y > 



10 




15 fc. 
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W-° H 3 



###]3 0 - 2<D^-&t)(300 mg, 1.09 mmol) ©TH F^MK:, Sk^T, H^bp- 
hUJl/^^v^, lMX-x;i/»lft(1.31 ml, 1.31 mmol) 3 Wljf #b 

fe 0 ^©R^^@mx5 : -;i/<hio%(wt)^x>M : £inAW1tP^mbfeo jiotK 

WglkVfr, ii^yU*y;V*7A^n7 h:7^-T*t§gb(^1f-> : flxf 
;i/=4: 1), ^Ilte£%£*#&(250 mg, 74 X). 

'H NMR (CDC 1 3 . 400 MHz) 6 7. 83 (d, 2H, J = 8. 2 Hz), 7.31 (m, 4H), 7.06 On, 2 
10 H), 6.94 (s, 1H), 6.05 (ddt, 1H, J = 1.3, 5.1, 17 Hz), 5.2 (ddd, 2H, J = 1. 
3, 1.3 Hz, 5.1Hz ), 5.11(dd, 1H, J = 1.3, 10 Hz ), 4.96 (dd, 1H, J = 1.3, 
17-Hz ), 3.85 (s, 3H), 2.45 (s, 3H) 



15 3- {(ie)-3- [2-(4-^^;v^>\/-f;w-iH-lia-;u-w;w] yn:M-xx;w & 

#%#y 31-1 

3- {(ie)-3- [2-(4-^5 L ;i/^>^/-i > ;v)-iH-tra-;p-i-f m yuy-i-x-jw ^ 



3-3— H ^#16x^1/(1.40 g, 5.07 mmol), 1 - 3 ©fc'&tta. 17 g, 

5.19 mmol), h U £A(0. 89 g, 10.6 mmol), Ift^>yJl/hUxW 

>^EX^A(1.25 g, 5.49 mmol), Sf/^^^A (60 mg, 0.27 mmol) (DDMF (20 
25 7 0*CK:T7P#IRI«^bfc. RJJWtlC 5 X^«EHI± h U »>A*jft« 



##0iJ3 1 



20 
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sin*., »^/bjn>(2/i)i:TitBife t mmm*7k, m»*m*\zTto 

*7A^D7h^77^-{A^>:»tx5 1 Jl/ = 5:1^4:lHCT#it*tiSU 

mmik&m*ntz(\.u g )„ 

.5 'H NMR (CDC1 3 , 400 MHz) 6 8.02 (t, 1H, J = 1.4 Hz), 7.90 (di, 1H, J = 7. 8, 
1.4 Hz), 7.74 (brd, 2H, J = 8.1Hz), 7.54 (dt, 1H, J = 7.8, 1.4 Hz), 7.36 
(t, 1H, J = 7.8 Hz), 7.25 (brd, 2H, J = 8.1Hz), 7.05 (dd, 1H, J = 2. 6, 1.6 
Hz), 6.78 (dd, 1H, J = 4.0, 1.6 Hz), 6.47- 6.57 (m, 2H), 6.23 (dd, 1H, J 
= 4.0,. ,2.6 Hz), 5.21- 5.25 (m, 2H), 4.37 (q, 2H, J = 7.1Hz), 2.43 (s, 3H), 
10 1.39 (t, 3H, J = 7. 1Hz). 
3 1-2 

3- {(ie)-3- [2-(4-^^;^>y<;W-iH-h:D-;w-i--r;n 7°ny-i-xx;W & 




15 3- {(iE)-3- [2-(4-^^;^>y-f;i/)-iH-tfD-;i/-i— r;i/] ^ny-i-x-;w 
^m#mx^;Kl.94 g)©lN7K^bU^^A7K^(10 ml), THF(lOml), * 

^y-;Kio mi)*«£5 0 x:\zt smmm.wvfco Eimm*®*?;-)^ thf 
20 mm*mmm&^miki$m*mc{\.w g , 2x@w 93%). 

'H NMR (CDC1 3 , 400 MHz) <5 8.07 (t, 1H, J = 1.3 Hz), 7.95 (dt, 1H, J = 7. 8, 
1.3 Hz), 7.74 (brd, 2H, J = 8.1Hz), 7.60 (dt, 1H, J = 7.8, .1.3 Hz), 7.40 
(t, 1H, J = 7.8 Hz), 7.26 (brd, 2H, J = 8.1Hz), 7.06 (dd, 1H, J = 2. 6, 1.7 
Hz), 6,79 (dd, 1H, J = 4.0, 1.7 Hz), 6.55 (dt, 1H, J = 15.9, 4.8 Hz), 6.5 
25 1 (d, 1H, J = 15.9 Hz), 6.23 (dd, 1H, J = 4. 0, 2.6 Hz), 5.24 (d, 2H, J = 4. 
8 Hz), 2.43 (s, 3H). 

3 2 
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4- {(ie) -3- [2- (4-* 5MW^>\Af ;W-iH-tfD-;i/-W ;W y-i-x>-w ;w 




5 LC-MS(Method B) : R.T. 3.78 min., m/z 346 01+ 1) 
#%#]3 3 

(1 - { (2E) -3- [4- (^Ut/. 7iZjP]^D y-2-X >-l — f M -1 H- tf D -jU-2~f 
10 ###]3 3-l 

(i-{(2E)-3-[4-(tFD^^^^;i/)7ix;v3yD^ , -2-x>-i— r;W-iH-Hn-;i/- 
2--f ;io (MfjV7x-jv)^^;> 




15 ^mmmfSTF, ###13 2(7>fb'&%(93.2 g, 269.8 mmol) ©THF (700 il)«Ftt 
Id, HJ X3MK7 =1 >(36. 6 g, 361.5 mmol) ^Jn^-, 2K^> ^0 0^1^1/(3 
3.7 g, 310.3 mmol)(DTHF (100 mD^^Tbfe. £©MJ«^ >Jc^T, 3 

o^wm^bfe^ *fftBb/ihux^;i/75>mm^^i*b, i±i^THF(3 

00 mlHCTIJfttbfco *«<hffi#$i£0Hi:, ^CD«^X?^T> 7mit^m^h 
20 U^7A(23.5 g, 620.5 mmol) ©tK (150 ml^^Tb, MJttffc&fcJfcT 3 0#Wjt 
^bfeo S^^lN7Km^^U'>A7K(300 mDSrin^., Hl/X>k:T*fiffi bfc (5 
00ml) o #&tlfeW^I]i^7j< (500ml), ^%mWKM^ U ^AtK (500ml), gfrfa^TRt 
5 00m 1 ) £T#fc# b & o ^ b £0f -SrT h Jkr >(5 00m 1 ) fcTffJftfcB £ b „ . # 

25 £t#fc(quant.) 0 

■ 'H NMR (CDC1 31 300 MHz) 8 7.73 (d, 2H, J = 8.4 Hz), 7.36 (d, 2H, J = 8. 4 H 
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z), 7.28 (d. 2H, J = 8.4 Hz), 7.25 (d, 2H, J = 8.4 Hz), 7.05 (dd, 1H, J = 
2.5, 1.8 Hz), 6.77 (dd, 1H, J = 4.0, 1.8 Hz), 6.50 (d, 1H, J = 16.0 Hz), 6. 
43 (dt, 1H, J = 16.0, 4.9 Hz), 6.21 (dd, 1H, J = 4.0, 2.5 Hz), 5.20 (d, 2H, 
J = 4.9 Hz), 4.66 (s, 2H), 2.42 (s, 3H). 
5 3 3-2 

(1- { (2E) -3- [4- (^D^^^JW 7i-Jl/] y°U 7-2-X >-l —f ;H - 1 H- tf D -)]/- 2— f 



3 3-1 (D4k-&%0 (539. 6 mmol) , h U X^;i/T$ >(82. 0 g, 809.4 mmol) 
10 ©THF»?fc(1700 ml)^7K^TT^b^^>X;^n;K80.2 g, 701.4 mmol) $M 
TbT, 3 O^Ij$Lfc. ^n^, lN*|[M*ilPiLTHttt(pH2)fcb, h;WX>(200 

^D^-< 7Kfntt(115 g, 1096. 7 mmol)^h;VX>T=lIlI^bfe^THF( 
240 ml)»8t£JB5abT, ^tl&^TTife© h;Px>^icITbfe^ 

15 uvimmmwvtzo z.n\z. zk(6oo mi)*jp/LT, #ttui&ttiEUu w^s&is 

fc»?6*h;i/x>/^-y->a / i)^&T->u#3i&bfco *flDaIift*«jE«*b 
#e,n^?s^h;vx>/^it>(i / awtsisib, #m©3B«£*3Efc?s8r 

fiU Sj@4b^!l£#fc(142.72 g, 67 %) B 
20 >H NMR (CDC 1 3 , 300 MHz) 6 7.73 (d, 2H, J = 7.5 Hz), 7.34 (d, 2H, J = 9. 0 Hz 
), 7.30 (d, 2H, J = 9.0 Hz), 7.25 (d, 2H, J = 7.5 Hz), 7.04 (dd, 1H, J = 2. 
6, 1.7 Hz), 6.77 (dd, 1H, J = 4.1, 1.7 Hz), 6.52 - 6.38 <m, 2H), 6.21 (dd, 
1H, J = 4.1, 2.6 Hz), 5.20 (d, 2H, J = 4.4 Hz), 4.47 (s, 2H), 2.42 (s, 3H 
). 



#5§-#J 3 4 

(1- { (2E) -3- [3- C/O ^ ;* J-)V) V x-JW ^ D y-2-x>-W M -1H- tfO-;i/-2— f 

;u) a-*^? xxjw ^ ^ y > 




25 
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###1 3 4-1 

(l-{(2E)-3-[3-(tb'P^y^^W7i^W^D y-2-X >-l -- f ; W - 1 H- tf D 

2— r ;u) (4-* 7 x x;w ^ ^ y > 




5 3 3-1 fc RfcfcMte'&ttS'&JdGbfc. 

'H NMR (CDC1„ 400 MHz) 6 7.73 (d, 2 H, J = 8.1 Hz), 7.37 (s, 1 H), 7.30-7. 
15 On, 5 H), 7.04 (dd, 1 H, J = 1.7, 2.5 Hz), 6.77 (dd, 1 H, J = 1.7, 4.0 
Hz), 6.53-6.41 (m, 2 H), 6.20 (dd, 1 H, J = 2. 5, 4.0 Hz), 5.20 (d, 2 H, J 
= 4. 7. Hz), 4.66 (d, 2 H, J = 5.9 Hz), 2.42 (s, 3 H), 1.74 (t, 1 H, J = 5.9 

10 Hz). 

###1J 3 4-2 

(l- { (2E) -3- [3- ("t'd^e;* ^)V> 7 x x;W -? n y-2-x >- w ;W -1H- tf a -;i/-2— r 
;W (4-^fji/7x-jv)^^y> 




15 33-2 tnm\zmmit^^mvrz.o 

'H NMR (CDC1 3 , 400 MHz) <5 7.74 (d, 2H, J = 8.1Hz), 7.38 (s, 1H), 7.30-7.24 

On, 5H), 7.04 (dd, 1H, J = 1.7, 2.5 Hz), 6.77 (dd, 1H, J = 1.7, 4.0 Hz), 

6.51-6 L 43 On, 2H), 6.21 (dd, 1H, J = 2. 5, 4.0 Hz), 5.20 (d, 2H, J = 4.4 Hz 
), 4.46 (s, 2H), 2.43 (s, 3H). 

20 

3 5 

(l-{2-[3-(^D^:^^;i/)^3:y^r^3x^;W-lH-tfD-;P-2-f;i/) (4-^^;l/^xX 

mmm 35-1 
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[2- ia-*?-)vi>*m )v) -1H- tf d -jv — i — r >v\ wm* 




o. 



2 0^^(220 mg, 1.19 mmol) OTH F (3 mDJS&K:, t-yh+y* 



U^A(170 mg, 1.52 mmoD^rJPA, ^\ZT 1 5^W»b^Co u®KMt7*D 
^EM^^;i/(215 mg, 1.41 mmol)SriO^^^T6Btr B m#bfeo>S^fc5«« 

7j<m^u^A7X«^jp^, mm^?-MzT$&mvf£o mmm^im^m^zxm. 

^®^#I^t#fe(257 mg, 84%) „ 

'H NMR (CDC1 3 , 400 MHz) 6 7.72 (d, 2H, J = 8.1Hz), 7.25 (d, 2H, J = 8.1Hz), 

6.94 (dd, 1H, J = 2. 5, 1.7 Hz), 6.82 (dd, 1H, J = 4. 0, 1.7 Hz), 6.25 (dd, 

1H, J = 4.0, 2.5 Hz), 5.11 (s, 2H), 3.79 (s, 3H), 2.42 (s, 3H). 
3 5-2 

[2.- (4- * > vAf )V) -1H- tf a -)V-\ — f g^m 



###13 5-10^^(255 mg, 0.991 mmol) CDTHF (2 ml), lNpjcBMb'J^ 
AzK»8K2 ml), *#y-;K2 ml)»«[*SmfcT3 0»M»j^bfc. KJfcJSfc^tft 

^^y^^m j&8jE£«JES3cU *HHfr&*|*#&(232 mg, 96%)„ 
'H NMR (CDC1 3 , 400 MHz) <5 7.77 (d, 2H, J = 8.1 Hz), 7.28 (d, 2H, J = 8. 1 H 
z), 7.06 (dd, 1H, J = 2.5, 1.7 Hz), 6.86 (dd, 1H, J = 4. 1, 1.7 Hz), 6.30 ( 
dd, 1H, J = 4..1, 2. 5 Hz), 5.02_ (s, 2H), 2.45 (s, 3H) . 
3 5-3 

[i-(2-t HD^5yx^;i/)-iH-tfn-;i,-2-r;i/](4-^5 1 ;i/yx-;!/)^^y > 



###!J3 5-2^^(1.34 g, 5.51 mmol) OTH F (20 ml)JSS6fc, tK^T, 
h'Jl^JVTSXOJO g, 5.93 mmol), ^ □□^BtX^KO. 90 g, 8.29mmol)£ 




o. 



HO. 




O, 
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0.6 mmoD^zKUO. mDiSSRSiPAO'CteT 1 ^M*^Ufc. EJfc*te#8fflfeJc&tD 
5 U*^7A^D7h^77^"-(A^>:ftlX5 : ;i/= 1 : 1—2:3) 

mmmv, »fls«&**»fc<i.o4 g , 82%> 0 

'H NMR (CDClj, 400 MHz) 6 7.73 (dd, 2H, J = 8.1Hz), 7.26 (d, 2H, J = 8.1Hz 
), 7.06* (dd, 1H, J = 2.5, 1.7 Hz), 6.77 (dd, 1H, J = 4.1, 1.7 Hz)', 6.23 (d 

d, 1H,. J = 4.1, 2.5 Hz), 4.53 (I, 2H, J = 5. 0 Hz), 4.03 (dt, 2H, J = 5.0, 
10 5.0 Hz), 3.20 (brt, 1H, J = 5.0 Hz), 2.43 (s, 3 H). 
3 5-4 

3- {2- [2- (4- * > *M M -1H- 1! D -)V-\ --f JWxh^M * 




h 3 c^ 0 A> 0 

##$|3 5 - 3 ©{^#1(100 mg, 0.460 mmol) GDTHF (5 ml)^^> 3-h Fn^F- 
15 5s&B&Wt*?-)V(lQ mg, 0.460 mmol), F U 7^~)l*7.7j X150 mg, 0.572 
mmol), -J^JVTV^^JV^^U-hdOX h)lX.>mWt, 250 mg, 0.574. mmol) 

mmv, mmit^^m^m mg , 74%)„ 

20 'H NMR (CDC1 3 , 400 MHz) 5 7.71 (d, 2H, J = 8.1Hz), 7.62 (ddd, 1H, J = 7. 7, 
1.3, 0.9 Hz), 7.51 (dd, 1H, J = 2. 7, 1.3Hz), 7.31 (dd, 1H, J = 8. 2, 7. 7Hz 
), 7.25 (d, 2H, J = _8. 1Hz), 7.13 (dd, 1H, J= 2.5, 1.7Hz), 7.06 (ddd, 1H, J 
= 8. 2,2.7,0:9Hz), 6.77 (dd, 1H, J = 4.0,1.7Hz), 6.18 (dd, 1H, J = 4.0, 2. 
5 Hz), 4.79 (t, 2H, J = 5.0Hz), 4.41 (t, 2H, J = 5.0Hz), 3.90 (s, 3H), 2.4 
25 2 (s, 3H). 

3 5-5 

(1- {2- [3- (7*n ^)V) V x y X^M -1H- tf d-;i/-2~f )V) (4-* x~ 

;i/)^^/> 
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o. 



Br 



&*M3 3-2 tmm\zmm4k-&®*&j&vrco 

LC-MS(Melhod A): R.T. 2.66 min., m/z 398 (M+l) 
5 ##$| 3 6 

[i-(2-{'[5-(fcHD^^^5 1 ;i/)if u v>-2-^;i/]^->}x^;W-iH-tfa-;i/-2-^ 
M (4-^ 7 a: — ;v) ^ ? y > 

#%^J 3 6-1 



6-tFD^y^n?>i(5.23 g, 37. 6 miol) <D* & /-;K60il)»»ttte, 5 5 
'ClCTift^^*— ;K5. 0 g, 42.0 moDSSTFU Cl©SJ£?l££5 5tfcTlftM 
m&Vtc. l^ft^;K3.3 g, 27.7 mmoD^jiJJPb, $ 6 K 5 5 *C \ZX 3 BfF^ii 

15 h U ^ATKSrSP^-^fD (pH7#ifi)^, mt-f h U £ AfcTfi&fn»$fc£ U SflfJl/ 

T»J*««*b*H*b^W*#fc<3.16 g, 55%), 

'H-NMR (400MHz in CDC1 3 ) 6 12.65 (1H, brs), 8.19 (1H, d, J = 2. 5 Hz), 8.00 
(1H, dd, I = 9.6, 2.5 Hz), 6.58 (1H, d, J = 9. 6 Hz), 3.87 (3H, s). 
20 ###J 3 6-2 

6- {2- [2- (4-p< t-jvi > )V) -l h- tf o -;i/-i --f jwih+M-3f>»^ 



###13 6-1 ©^#1(202 mg, 1.32 mmolK ##0!) 3 5-3 ©<fb-&& (297 mg, 
1.30 mmol)<0THF<15nl)»i9?£fc, *?ftT» h U 7x^*X7^ >(0. 50 g, 
25 1.91 mmol)> 4 0 %TVv ? ^;V^>M-1' V^D tf;i/CD b;i/X>i&?&(0. 90 g, 1.78 



10 



o 



o 
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Ay;l/*7A^P^b^7 7^-(^it> : WM^)V=4 : l-»2 : l)fc 
T»«U MHfr&*!&#fc(352 mg, 74%)c 

'H-NMR (400MHz in CDC1 3 ) 5 8.77 (1H, dd, J =2.4, 0.48 Hz), 8.13 (1H, dd, 
5 J = 8.7, 2.4 Hz), 7.71 (2H, d, J = 8.1Hz), 7.25 (2H, d, J = 8.1Hz), 7.00 ( 
1H, dd, J = 2. 5, 1.7 Hz), 6.75 (1H, dd, J = 4.0, 1.7 Hz), 6.70 (1H, dd, J 
= 8.7, 0.48 Hz), 6.15 (1H, dd, J = 4. 0, 2.5 Hz), 4.74 - 4.84 (4H, m), 3.90 
(3H, i), 2.43 (3H, s). 
3 6-3 

10 6- { 2- [2- (4- * > \Af )V) -1 H- tf n -)V- 1 — ( M x h ^ M =. U 7 >W. 



o 

HO 



CH 3 

■##0113 6-200^^(251 mg, 0.689 mmol) ©TH F (5ml) , *^y-;M3ml) 
mm\Z, 2N7jc^bU^^A7K^(5ml)^JP^ MUlZX 1 6l$Mi*#bfc. SJiK 
15 ^C5%^m7Km*U^A7jc^iP^.pH3tb> liHWitilbf:. WttJi&&tfn 

(243mg) o 

'H-NMR (400MHz in CDC1 3 ) <5 8.84 (1H, dd, J = 2.4, 0.48 Hz), 8.16 (1H, dd, 
J = 8.7, 2.4 Hz), 7.71 (2H, d, J = 8.1Hz), 7.26 (2H, d, J = 8.1Hz), 7.01 ( 
20 1H, dd, J = 2.5, 1.7 Hz), 6.76 (1H, dd, J = 4. 0, 1.7 Hz), 6.73 (1H, dd, J 
= 8.7, 0.48 Hz), 6.15 (1H, dd, J = 4. 0, 2.5 Hz), 4. 76 - 4.84 (4H, m), 2.43 

(3H, s). 
#%#"!] 3 6-4 

[i-(2-{[5-(t Hn^i/^fjw tfU> 5 >-2-<;H^-^Mx^;v)-iH-t!p-;i/-2-r 

25 )V\ (4-/^7x-;i/) ^ $ J > 

o 

HO JUT ^^^Dv C H 3 

###!I3 6-30^^1(135 mg, 0.385 mmol) (DTHF (5ml) »lftfc, >X^T> h 
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UX3\Jl/7 5>(47 rag, 0-464 mmol). $ U D^Mx^;K50 mg, 0.461 mmoD^iP 

5 mg, 1.45 mg)<27k(2ml)?«£?j§TU m&\ZT 3 Bf P*Ht#b£:„ SJft^KlTKiHb 
^H^HJ i^7A(60 mg, 1.59 mg)©7K(lml)^^3iiDb,g^^Tl 5£*£b 
5 fc„ R^tC5«m7Km^-hU^A7j<€rJPA^^T5^Jtm^, ^0M^7j<m± 

77^(A#>:S|lfJhl : : 2)^T*tML, ^Ute^^fc ( 

87 mg, $7%), 

10 'H-NMR (400MHz in CDC1 3 ) 6 8. 09 (1H, d, J = 2.4 Hz), 7.71 (2H, d, J = 8. 1H 
z), 7.60 (1H, dd, J = 8.5, 2.4 Hz), 7.25 (2H, d, J = 8.1Hz), 7.02 (1H, dd, 
J = 2.5, 1.7 Hz), 6.75 (1H, dd, J = 2. 5, 1.7 Hz), 6.69 (1H, d, J = 8. 5 Hz 
), 6.15 (1H, dd, J = 4.0, 2.5 Hz), 4.81 (2H, t, J = 5.2 Hz), 4.68 (2H, t, 
J = 5.2 Hz), 4.62 (2H, d, J = 5.7 Hz), 2.43 (3H, s), 1.59 (1H, t, J = 5. 7 

15 Hz).. 

• 3 7 



20 4-3— H h;i/X>(10.0 g, 45.9 mmol)©^^ DD^^>(70ml)^^, JUS (3. 
6 ml, 69.9 mmol), 3 0 ^i^lit'fbzk^TK (5. 2 g, 45.9 mmol) ©7k(70ml)^l££j!|M# 

. Wl. -5_0^ o C)_o 

RjfoWL&ftWLU-hlzmi,, ^nP^;i/A(40ml), 7K(20ml)^jJB^., m^M^in 
25 0ml)^T3IU^#bfeo «*^0. 5%M«7Km^- h U ^Azk (150ml) , zk (150ml) 

50mi) &mx, mm-tz>mft*2mn-Dfc 0 mmnmL, si^jt^Ti^u a— 

hX>^D7^f F£#fc(12.1g)„ 

'H NMR (CDC1 3 , 400 MHz) S7.68 (d, 2H, J = 8.3 Hz), 7.13 (d, 2H, J = 8. 3 H 
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10 



25 



75 

z), 4.23 (s, 2 H) 
###1 3 8 

2- [ (4- a - h ^ >V)V) -2-* a tf * >m 

3 8-1 

2-[(4-a- ^^>^)V)^^-\-i-^)^u\iir>m^)V 



H3C. 0 S^ojCf 



TK^b^bU^A (60* in parafin liquid) (2.22 g, 55.5 mmol) ©DMF- (2 
5ml) Wmmz, (6.44 g, 54.5 mmol) ©DMF (12 

mi) mm*2 o^mwxmT^ c^a 20U zc^m*. 2 2~2 3^ct 

3 0ftm&Vtc (bathj&2 3T;)o Z\(Dfc)$m\Z, 4-3— F^>> J JI/7*D $ H (15. 

4 g, 51.9 mmol) ©DMF (35ml) ^2 0 #P*WtT7HTb£: (|*jM2 2~2 
6t:)o Z\<DKJ&Wl&, 2 2-2 5°C\ZT2mm*m&lsfz 0 &mm\Z b JVX.> (8 
OmJ)> 7X (50ml) £iP*_5#jlim #1£n- Hc^b#^btfio W««^7K^px. 

'H NMR (CDC1 31 400 MHz) ,5 7.66 (d, 2H, J = 8. 3 Hz), 7.14 (d, 2H, J = 8. 3 Hz 
), 4.40 (s, 2H), 3.75 (s, 3H), 1.50 (s, 6H) 
20 ###| 3 8-2 

2- [ (4- 3 - F ^ > ~>] -2-;* ^)V7U bf rt >M 



O 

HO^° 



mm>\3%-l<Dmi5m*, THF (50ml), ^y-jW (50ml) fci&tfU Z\(D 
\Z, 3N7mik%VV&7mm (40ml) £#n;t, 3 0r};TlBtr B »tfc. 
S^{Ch;i/X> (70ml) ^ijp^., #?&a-M^L (h;l/X>10ml, 7K20mll?^ 
Viji*) #$ebfc 0 7j<Ji^^m (^17ml) (pHl~2) h;i^x> 

(100ml) Ttttlibfc. filS* (60ml) CTM, *2TI£*U 

(i2.9g) 0 mm^mnuism m.w £h;i^x> (7 
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m.WVtz. 0 Z\<DWmm\Z^V> (70ml) £iDA, 5 0t:i:T10^Uc. jjp 
^tK^^^TU ISfcT2 0^ Wl:T2 0»lt 
5 WxU SlgHt^ (21. Og) £f#7to 

'H MR (CDC1 3 , 400 MHz) 5 7.67 (d, 2H, J = 8. 3 Hz), 7.13 (d, 2H, J = 8. 3 
Hz), 4.47 (s, 2H), 1.55 (s, 6H) 

3 9 

t 

1 0 (2R) -2- [ (4- 3 - H ^ > *J)V) t^y]^nW >M 
3 9-i 

(2R)-2-[(4-a-H^>>?;i / )^^]yDfc"^>^ (lS)-i-^oc -;vx^^-^ >4g 

H 3 N + CH 3 
-H30^Q 

(R)-SM^;K116 mg, 1.12 mmol)(DTHF(20 m\)mm\Z^m^ h U £A (6 
15 OX in parafin liquid) (45 mg, 1.12 mmol) £ 0 'CTiD^LT^&T 1 5 5Ht#b£: 
###!J3 7 0^^1(300 mg, 1.12 mmoD^jjp^T, 5 l)f P B m#Lfc 0 d 

h u mit«£Lfc. unic 3 n*m#- h >j »>A3W«»(i 

ml), THF (1 ml), **/-;Kl mD^riO^T, MT3^Ij$bfc. ItlHh 
20 ;VX>(3 ml)Sip^.T,7K»*iAWLfc^ 21CD*JiftlNtt[in?Bfe'ltfcUfe(pH2). 

«*UT*;PaJ5>Bfc#S#fc(210 mg, 67%, 60 %ee) B >m# (100 mg) 

fc(S)-l-7i=;HW5>(40 mg)§inAT, ^DD^;VA(1.75 ml)*, 7 0 

t:T****fc. dnfc^-y-xi.75 ni)*«rFbfc«, 1 oww^toicst 

bT3Mfc«&tt*#fc(85 mg, 63 JO 
'H NMR (CDC1 3 , 400 MHz) 6 7.61 (d, 2 H, J = 8.3 Hz), 7.4-7.2 (m, 5H), 7. 
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00 (d. 2H, J = 8.3 Hz), 4.34 (d, 1H, J = 12 Hz), 4.15 (d, 1H, J = 12 Hz), 
4.02 (q, 1H, 6.8 Hz), 3.71 (q, 1H, 6.8 Hz), 1.47 (d, 3H, J = 6.8 Hz), 1.2 
(d, 3H, J = 6.8 Hz). 

^«ftt*:^*W 99.5Xee. ' 
5 (#SiJ&#: 11.8 min, HPLC^# : ts ? A : CH1RALCEL 0D-RH(5/xm 6mm<J>xl5cmK m 

mmm -.m o. ix h u 7;vtD»8/*, b& j± h~ h u ;u, : m= 2 : 1 

: lml/min), UV : 254nm 

#%#j|3 9-2 

(2R)-2-[(4-a-F^>^;W^$/]^ , Dtf^>ai 
10 C H 3 

###>J 3 9-1 <D4k<£® (500mg, 1. 17mmol> fc7K£3JQx., lNiftBftTKttfcbfc 

&(pH2), h;UX>(lil)*Jn^.T*«Jl«ttlfflbT3b;V^>tt*#fc(336 mg, 94 
X, 1. 1 mmoDo 

LC-MS (Method B) : r.t. 3.17 min., m/z 306 (M+l) 

15 

4 O 

(2S)-2-[(4-3-F^>v?;W^^]^Dtf5j->MI 
###J 4 0-1 

(2S)-2-[(4-a-H^>^;V)^^]^oH^>m (M-\-yx.-)Vx.?-r^ym. 

+ NH 3 CH 3 
20 ^ 

(S)-¥lH*^;k (R)-l-7xZjH^7$>$ffl^T, 3 9 - 1 tmWi\Z 

■HNMR (CDC1 3 , 400 MHz) 6 7.61 (d, 2H, J = 8. 3 Hz), 7.4-7.2 (m, 5H), 7.00 
(d, 2H, J = 8.3 Hz), 4.34 (d, 1H, J = 12 Hz), 4.15 (d, 1H, J = 12 Hz), 4.0 
25 2 (q, 1H, 6.8 Hz), 3.71 (q, 1H, 6.8 Hz), 1.47 (d, 3H, J = 6. 8 Hz), 1.2 (d, 
3H, J = 6. 8 Hz) . 
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ftm&zkiyt&Mm 99.5^. 

(#f!i^#:12.9 Bin, HPLC&# :%7&: CHIRALCEL 0D-RH(5mjii 6mra Ox 15cm) 

mmmm •. m o. \% b u yjw-uwm/** m r± h =. b u )v, m m= 2 : 

1 (— SEig : lml/min), UY : 254nm) 
4 0-2 

(2S) -2- [ (4-3 - H ^ > *J)V) ->] tf :t 



3-h , 7th7xy>(lg, 4.06 nmol)©THF$&ifc(2ml) fc, *?&T, *3*fb* 
#^-hU£A(356 ng, 9.41 mmol) ©7M2ml )*&?&£ $TFU g»K:T 3l$MflM$ 

^hU?A7kT*?DU Bffifcx^UT^Uffibfc. «E 

^7^(AW>:|li^=5 : l)fcT«*U 7^3-;H**#fc(690 
nig, W68%)„ T)VU— ;M*(350 ng.1.41 mol) (Di?i7 DD^^> (5ml)^?Sfcs 
2Ki$T> NBSC376 mg, 2.12 mmol), h U 7x-JP*77-f X480 mg, 1.83 mmol) 
&iH*T£jateT 3 f$|HHft#Lfc 0 fpSttfcSXfllEtt**:*- h U ? A7k£iHl*.Mfc: 

m*mto*m*ri<wMk. wm^^^ax^^ *jET»j****bfc. mat 

%:>'V%5 1 )V% ; 7&#U-? — (*\tt> : H^X^;i/= 5 : DteTJfiMK 

U S«frfb'&4&£f*;fc(690 mg, JRSS80*) 

'HNMR (CDC1 3 , 400 MHz) (57.61 (d, 2H, J = 8.5 Hz), 7.18 (d, 2H, J = 8.5-Hz 
), 5.14 (c, 1H, J = 6.9 Hz), 2.01 (d, 3H, J = 6. 9 Hz) 



CH 3 

#%#y 39-2 £mm\zmmfc&w*'&i&vfe. 

LC-MS (Method B) : r. t. 3. 17 mi n. , m/z 306 (M+l) 




WO 2005/012245 



PCT/JP2004/010282 



79 



4 2 

2-[l-(f3-F7xZjWlh + y]^DA>ilfjV 



o 



H 3 c^o A r°v^ 
CH3CH3 

(±>-S.Kx5 L ;K64. 8 mg, 0.549 nunol) Oi/^^MMT^ HOmD^^lCTK^ 
ft^HJ^A (60* in parafin liquid) (22 mg, 0.549 mmol) £ 0 'CTJflTL gfi? 
15 *tm 3-^P^>i;;^n^H(l70 mg, 0. 549 mmol) *Uu*.T,- 

10 mg, 5.2 %) e 

'H NMR (CDCI3, 400 MHz) 6 7.67 (d, 2H, J = 8.3 Hz), 7.04 (d, 2H, J = 8. 3 Hz 
),.4.45 (c, 1H, J = 6.5 Hz), 4.5-4.2 (m, 2H), 3.79 (c, 1H, J = 6.9 Hz), 1. 
47 (d, 3H, J = 6.5 Hz), 1.33 (d, 3H, J = 6. 9 Hz), 1.28 (d, 3H, J = 7.1Hz) 



LC-MS(Melhod A): r. t. 2.27 min., m/z 273 (M+l) 
##0!]4 4 




O 
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cr 



LC-MS (Method A): r.l. 2.27 min., m/z 273 (M+l) 

5 

4 5 

10 LC-MS (Method A) : r.t. 2.37 min., m/z 287 (M+l) 
#^0iJ4 6 

2- [2- (4-^n 7x-jw xh+j/] -2-* ^)iy'u tf ^- >^x^;i/ 



H 3 Cv^O. 




15 2-(4-^Dt7xrjl/)x^/-jV (lg, 5 mm\)(DTHF (nm\)mWL\Z7m4kj-b 
U^A (60% in parafin liquid) (220 mg, 5.5 mmoL) £ 0 'CTfln^ Iltl 5# 
4f#b7c^, 2-^D^E-<VMmx^;Kl.08 g, 5.5 mmoD^Jp^T, ^«12B# 

7^-Tlllb(^> : @^X^=10 : 1), (240 mg, 15% 

)o 

LC-MS (Method A): r.t. 2.55 min., m/z 315 (M+l) 




25. mmMlk 
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^"2- [(3M (IE) -3- [2^ 
1A-1 

2- (3-^ D ^-^ > is) -2-* Db°t>t^^ 

.Br 




(1 g, 4.0 mmol) OTHF (20 ml) gftEfc:**fc 
±bW& (60% in parafin liquid) (115 mg, 4.8 mmol) ^OVxmX, mU~C 
1 5 4HW*b&*, 3-^D^>^y D ^ H(567 mg, 4.8 nol)*;ta*.T, 5 
0tT1 2l$Mit#bfc. C©KjK»tK:IS3Biift^r>qE=77k»«[*iPA, Six 

)> (620 mg, 52 I). 

'HNMR (CDClj, 400 MHz) <5 7.56 (s, 1H), 7.40 (d, 1H, J = 7.9Hz), 7.29 (d, 
1H, J = 7.9Hz), 7.20 (dd, 1H, J= 7.9, 7.9 Hz), 4.44 (s, 2H), 3.76 (s, 3H), 
1.56 (s, 6H) 

LC-MS (Method A): r.t. 2. 30 min., m/z 287 (M+l) 
1A- 2 

2-* [ (3- { (IE) -3- [2- (4-* 5^ > W )V) -1H- tf D -f ; W ? a 7-1- 

x>- w ;w s<> : y)i) ^Dift>^f ;k 

*WlllA-l<DfllWli (300 mg, 1.05 mmol), INfrff 1 - 3 <Z)fls*« (325 mg, 
1.56 mmol), tf* (hUt-^m^» /^S>*A (20 mg, 0.039 mmol)! 
N,N-^^^d^->;M^T^> (409 mg, 2.1 mmol) (i mi) £ 
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: ftix^V = 10:1) 3M{t&*>1t*tt (250 mg, 55% 

LC-MS (method A) r.t. 2.63 min. , m/z 432 (M+l) 

5 mmm 1 b 

2-^^-2-[(3-{(lE)-3-[2-(4-^^;i/^>y-r;W-iH-tfp-;U-i-^;i,]yp^-i- 




^»!llA— 2 (242 mg) £THF (1 ml) \Z.mf$V, Z\<DTll¥mWL\Z*$> J- 
10 ;i/ (1 ml), 3N7mibj-hVVJ±7l<.m®. (1 ml) £jjQx., il^KT 3 B#F B 1jf 

* £J»£7KT«RU ^X^X~^;i/fcT^#bfc 0 7JcS^5%«MtK^^U^ 
A7K^Sp^li^ft ( P H4) iU I^x^fcTtttBLfco waJI^fn^itTMcT 
M^*v>j7AT«^ MSETMfU «B^««#^ (195 mg, 80 

%)o 

15 'HNMR (CDC1 3 , 400 MHz) <5 7.73 (d, 2H, J = 8.1Hz), 7.35 (s, 1H), 7. 29 - 7. 
24 (m, 5H), 7.05 (dd, 1H, J = 2.4, 1.7Hz). 6.77 (dd, 1H, J = 4.0, 1.7Hz), 
6.51 (d, 1H, J = 16.0Hz), 6.45 (dt, 1H, J = 16.0, 5.0Hz), 6.21 (dd, 1H, J 
= 4.0, 2.4 Hz), 5.20 (d, 2H, J = 5.0 Hz), 4.49 (s, 2H), 2.42 (s, 3H), 1.56 
(s, 6H) 

20 LC-MS (Method A): r. t. 2.44 min., m/z 41.8 (M+l) 
MffiM2A 

25 C(3-{(iE)-3-[2-(4-^^;i/^>y-r;V)-iH-lfD-;i,-i-^;i,]yDy-i-x>-i-<;w 
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LC-MS (method A) r. t. 2.66 min., m/z 480 (M+l) 

mmm 2 b 

[(3-{(iE)-3-[2-(4-^^;U^>^;i/)-jH-tfa-;i,-i-^;W^ny-i-x>-i-r;i/} 



LC-MS(Method A): r. t. 2.56 min., m/z 466 (M+l) 

mmm 3 a 

2-^^;w-2-[(4-{(iE)-3-[2-(4-^^;^>y-r;i/)-iH-tf n-jw-<jnyn^i- 

10 x y-\ M ^ > s>; w ^ ->] ^ n 

'HNMR (CDC 13, 400 MHz) 6 7.73 (d, 2H, J = 8. 0 Hz) , 7.40-7.20 (m, 6H) , 7. 
05 (dd, 1H, J = 2.4, 1.7 Hz), 6.77 (dd, 1H, J = 4.0, 1.7 Hz), 6.51 (d, 1H, 
J = 16.0Hz), 6.45 (dt, 1H, J = 16.0, 5.0Hz), 6.21 (dd, 1H, J = 4.0, 2.4 H 
z), 5.20 (d, 2H, J = 5.0 Hz), 4.49 (s, 2H), 3.76 (s, 3H), 2. 42 . (s, 3H), 1. 
15 56 (s, 6H), LC-MS (method A): r. t. 2.71 min., m/z 432 (M+l) 



2-^^;i/-2-[(4-{(iE)-3-[2-(4-^^;^>\/-i';w-iH-tfD-;i,-i-^;t/]y a y-i- 
x>-i-^;h^>^;u)^-^^>] ?a k°^->m 



20 'HNMR (CDC1 3 , 400 MHz) 6 7.73 (d, 2H, J = 8.0 Hz), 7.40-7.20 (m, 6H), 7. 
05 (dd, 1H, J = 2.4, 1.7 Hz), 6.77 (dd, 1H, J = 4. 0, 1.7 Hz), 6.51 (d, 1H, 
J = 16.0Hz), 6.45 (dt, 1H, J = 16.0, 5.0Hz), 6.21 (dd, 1H, J = 4.0, 2.4 H 




o 



mmm 3 b 
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z), 5.20 (d, 2H, J = 5.0 Hz), 4.49 (s, 2H), 2.42 (s, 3H), 1.56 (s, 6H), L 
C-MS (Method A): r. I. 2.53 min., m/z 418 (M+l) 

^MM 4 

[(3H(iE)-3-[2-(4-^^;u^>^;w-iH-tfP-;!/-i--r;w^py-i-x>-i--r;w 



LC-MS(Melhod A): r. t. 2.35 min., m/z 390 (M+l) 
H«!l5A 

(2R)-2-[(3-{(lE)-3-[2-(4-^^;^>y-r;i/)-lH-tfD-;U-l-r;U]y a y-i- X ^ 
l -rf M ^ > s>; V) :>] ^ p tf ^- >^ ^ 

LC-MS (method A): r. t. 2.54 min., m/z 418 (M+l) 

(2R)-2-[(3-{(lE)-3-[2-(4-^^;i/^>y^;V)-lH-tfD-;i,-l-^;i,]^D^-i-x^ 



'H NM_R_(CDC1 S , 400_MHz) 6 7.73. .(d, 2H, J = 8. 1 Hz), 7.34-7.20 (m, 6H), 7.0 
5 (dd, 1H, J = 2.4, 1.7 Hz), 6.77 (dd, 1H, J = 4. 0, 1.7 Hz), 6.50 (d, 1H, 
J = 16 Hz), 6.45 (dt, 1H, J = 16, 4.8 Hz), 6.21 (dd, 1H, J = 4.0, 2.4 Hz), 
5.20 (d, 2H, J = 4.8 Hz), 4.63 (d, 1H, J = 11.5 Hz), 4.51 (d, 1H, J = 11. 
5 Hz) 4.08 (q, 1H, J = 6.8 Hz), 2.42 (s, 3H), 1.48 (d, 3H, J = 6.8 Hz). 





mmm 6 a 
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(2R)-2-[(4-{(lE)-3-[2-(4-^^;i/^>y'f;i/)-lH-tfP-;l/-l-i';W7 P ny-l-x>- 

'H NMR (CDC 13, 400 MHz) d 7.75 (d, 2H, J = 8. 1 Hz), 7.34 (d, 2H, J = 8. 1 
Hz), 7.29-7. 24 (m, 4H), 7.05 (dd, 1H, J= 2.4, 1.7 Hz), 6.77 (dd, 1H, J= 4. 
5 0, 1.7 Hz), 6.50 (d, 1H, J= 16 Hz), 6.45(dl, 1H, J=4.8Hz), 6.20 (dd, 1H, 
J=4:0, 2.4 Hz), 5.20 (d, 2H, J=4.8Hz), 4.65(d, 1H, J= 12 Hz), 4.42 (d, 
1H, J= 12 Hz) 4.08 (q, 1H, J= 6.8 Hz), 3.75 (s, 3H), 2.42 (s, 3H), 1.46 ( 
d, 3H,' J= 6.8 Hz) 

mmm 6 b 

10 (2R) -2- [ (4- { (1 E) -3- [2- (4-* ^JK>V-i ) V) -1 H- tf D -)V-\-^ M 7 U -X >- 

l M ^ > y ;w ->] yo tf ^- >m 

CH 3 

'H NMR (CDC1 3 , 400 MHz) <5 7.73 (d, 2H, J = 8.1 Hz), 7.35 (d, 2H, J = 8. 2 H 
z), 7.28 (d, 2H, J = 8.2 Hz), 7.25 (d, 2H, J = 8.1 Hz), 7.05 (dd, 1H, J = 
2.4, 1.7 Hz), 6.77 (dd, 1H, J = 4.0, 1.7 Hz), 6.49 (d, 1H, J = 16 Hz), 6.4 
15 5 (dt, 1H, J = 16, 4.9 Hz), 6.21 (dd, 1H, J = 4.0, 2.4 Hz), 5.20 (d, 2H, J 
= 4.9 Hz), 4.65 (d, 1H, J = 11.7 Hz), 4.52 (d, 1H, J = 11.7 Hz) 4.08 (q, 
1H, J = 6.8 Hz), 2.42 (s, 3H), 1.46 (d, 3H, J = 6.8 Hz) 

7 A 

20 (2S) -2- [ (3- {(IB) -3- [2- (4->. ^U^: >> W - 1 H- tf □ Wl — T M r^Ci ^-1 - ~c >- 

i -r ; w ^ > ->] ?u tf * ym. * 

LC-MS (method A): r. t. 2.54 min. , m/z 418 (M+l) 

mmm i b 

(2S)-2-[(3-{(lB)-3-[2-(4-^^;^>\/'f;i/)-lH-t:D-;l,-l-- 1 ';W7 p py-i-x>- 
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'HNMR (CDClj, 400 MHz) <3 7.73 (d, 2H, J = 8. 1 Hz), 7.34-7.20 (m, 6H), 7.0 
5 (dd, 1H, J = 2.4, 1.7 Hz), 6.77 (dd, 1H, J = 4. 0, 1.7 Hz), 6.50 (d, 1H, 
J = 16 Hz), 6.45 (dt, 1H, J = 16, 4.8 Hz), 6.21 (dd, 1H, J = 4.0, 2.4 Hz), 
5.20 '(d, 2H, J = 4.8 Hz), 4.63 (d, 1H, J = 11.5 Hz), 4.51 (d, 1H, J = 11. 
5 Hz) 4.08 (q, 1H, J = 6.8 Hz), 2.42 (s, 3H), 1.48 (d, 3H, J = 6.8 Hz) . - 



(2S)-2-[(4-{(iE)-3-[2-(4-^^;^>y-r;u)-iH-lfp-;wi-^;v]yny-i-x>- 

1 — r m ^ > -j)V) ->] y n tf >m * 

'H NMR (CDC 13, 400 MHz) <5 7.75 (d, 2H, J = 8. 1 Hz), 7.34 (d, 2H, J = 8. 1 
Hz), 7. 29-7. 24 (m, 4H), 7.05 (dd, 1H, J = 2.4 Hz, 1.7 Hz), 6.77 (dd, 1H, 
J = 4.0 Hz, 1.7 Hz), 6.50 (d, 1H, J = 16 Hz), 6.45(dt, 1H, J = 4.8 Hz), 6. 
20 (dd, 1H, J = 4.0, 2.4 Hz), 5.20 (d, 2H, J = 4.8 Hz), 4.65(d, 1H, J = 12 
Hz), 4.42 (d, 1H, J = 12 Hz) 4.08 (q, 1H, J = 6.8 Hz), 3.75 (s, 3H), 2.4 

2 (s, 3H), 1.46 (d, 3H, J = 6.8 Hz) 



(2S)-2-[(4-{(lE)-3-[2-(4-^^;i/^>y-f;W-lH-fD-;i,-l-r;i,]^Dy-l-x>- 



CH 3 

'H NMR (CDC1 3 , 400 MHz) 6 7.73 (d, 2H, J = 8. 1 Hz), 7.35 (d, 2H, J = 8. 2 H 
z), 7.28 (d, 2H, J = 8.2 Hz), 7.25 (d, 2H, J = 8. 1 Hz), 7.05 (dd, 1H, J = 
2.4, 1.7 Hz), 6.77 (dd, 1H, J = 4.0, 1.7 Hz), 6.49 (d, 1H, J = 16 Hz), 6.4 
5 (dt, 1H, J = 16, 4.9 Hz), 6.21 (dd, 1H, J = 4.0, 2.4 Hz), 5.20 (d, 2H, J 



MMM 8 B 



o 
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= 4.9 Hz), 4.65 (d, 1H, J = 11.7 Hz), 4.52 (d, 1H, J = 11.7 Hz) 4.08 (q, 
1H, J = 6.8 Hz), 2.42 (s, 3H), 1.46 (d, 3H, J = 6.8 Hz) 

mmm 9 a 

2-[(3-{(lE)-3-[2-(4-^^;^>y-i';i,)-iH-h 0 D-;i,-i-^;i,]^ D ^ > -i-x>-l-r 
LC-MS (method A): r. i. 2.69 min. , m/z 446 (M+l) 

2-[(3-{ t (iE)-3-[2-(4-^^;^>y-i';W-iH-h 0 D-;w-i--r;i/]^D^-i-x>-i^ 

m ^ > i?)V) ->] mm. 



LCrMS(Melhod A): r. i. 2.43 min., m/z 418 (M+l) 

mmm 1 o 

i-[(3-{(iE)-3-[2-(4-^^;i/^>y-r;v)-iH-tra~;i/-i-f;i/]- y n y-i-x>-i 

—r ) w > v)v-t* is) ] - ^ a 



LC-MS Ole tho_d A): r. t. 2.51 min., m/z 430 (M+l) 

mmm 1 1 

(2S)-2-[(4-{(lE)-3-[2-(4-^^;W^>^;i/)-lH-t:D-;Wl-r;i/]yDy-l-X> 

):/a/\°>-2-7^~^2v!& 
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VO- 



H 3 N + C(CH 2 OH) 3 



Mtm\SB(Dit^(m mg, 0.99 mmol) <D-1 V yo/\V-;K5 ml)^£HJ7<( 
t Hn^F->^^;i/)7$/^^>(i20 mg, 0.99 mmol) £in*.T 7 0 1 mfflMW 

5 IfcbT> SUlte^£#7c(200 mg, 39 *) 0 

'H NMR '(DMSO-oV 400 MHz) 6 7.66 (d, 2H, J = 8.1 Hz), 7.37 (dd, 1H, J = 2. 5, 
1.7 Hz), 7.34 (d, 2H, J = 8.2 Hz), 7.31 (d, 2H, J = 8.1 Hz), 7.25 (d, 2H, 
J = 8.2 Hz), 6.69 (dd, 1H, J = 4. 0, 1.7 Hz), 6.47 (dt, 1H, J = 15.9, 5.5 
Hz), 6.38 (d, 1H, J = 15.9 Hz), 6.23 (dd, 1H, J = 4. 0, 2.5 Hz), 5.16 (brd, 
10 2H, J = 5.5 Hz), 4.57 (d, 1H, J = 12.0 Hz), 4.27 (d, 1H, J = 12.0 Hz), 3. 
72 (q, 1H, J = 6.8 Hz), 3.39 (s, 6 H), 2.43 (s, 3H), 1.21 (d, 3H, J = 6. 8 
Hz) 

Kffimmiyt^mm 99.5* ee . 

(ftUtkW: 20.4min, HPLC^# : : CHIRALCEL 0D-RH(5/zm 6mm<I>xl5cm) 

15 mmmU'.Am 0.1%h'J^;i/^-DlW7jc, m Tirhnh»j;K : B?&= 1 : 
1 (— Jt)» ffi.T& : lml/min), UV : 254nm) 

mmm 1 2 

(2R) -2- [ (4- { (IE) -3- [2- (4-;*3Ml^>\Af )V) -1H- fcf u-)V-\-<- 1 )V\ ~fu 7-l-x>- 

20 i--r;w^>s?;w^^] -7utt>m l.s-^kh'D^-CkHD^^w 



-qA^oJCX^W H 3 N + C(CH 2 OH) 3 
CH 3 

'H NMR (DMS0-d 6 , 400 MHz) 6 7.66 (d, 2H, J = 8.1 Hz), 7.37 (dd, 1H, J = 2. 5, 
25 1.7 Hz), 7.34 (d, 2H, J = 8.2 Hz), 7.31 (d, 2H, J = 8. 1 Hz), 7.25 (d, 2H, 
J = 8.2 Hz), 6.69 (dd, 1H, J = 4.0, 1.7 Hz), 6.47 (dt, 1H, J = 15.9, 5.5 
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Hz), 6.38 (d, 1H. J = 15.9 Hz), 6.23 (dd, 1H, J = 4. 0, 2.5 Hz), 5.16 (brd, 
2H, J = 5.5 Hz), 4.57 (d, 1H, J = 12.0 Hz), 4.27 (d, 1H, J = 12.0 Hz), 3. 
72 (q, 1H, J = 6.8 Hz), 3.39 (s, 6 H), 2.43 (s, 3H), 1.21 (d, 3H, J = 6. 8 
Hz) 

5 tttfrfagk : yt&ffim 99. 5*ee. 

24.7 mi ik HPLC&# : : CHIRALCEL 0D-RH(5jum 6mm <I>x 15cm) 

m&mm ihwt o. 1% b u yji^-umm/^ m jthzhu ;k m •. b^= i : 

1 (— M). WS& : 1 ml/mi n), UV : 254nm) 

io mMMi3 



(2R) -2- [ (4- {3- [2- (4- ^ >*M )V) -1H- tT D — f M 7°U \Z)V\ } ^ > W 



H»!l6B(D^#l (200 mg, 0. 496 mmol) £4 mlO^^y — MzmifiVX, 20 m 
15 g<D10 X/^^'JA-K* (50 % wet) £2JPx.T, ^fflT^EETKSIT, 3P#IHflM$& 
fTofeo lii^LT, »«©»»*«ffS^UT, (200 mg, 99 

SB). 

'H NMR (CDC 13, 400 MHz) 5 7.70 (d, 2H, J = 8.1 Hz), 7.28-7.23 (m, 4H), 7. 
17 (d, 2H, J = 8.1 Hz),, 6.95 (dd, 1H, J = 2. 4, 1.7 Hz), 6.73 (dd, 1H, J = 
20 4.0, 1.7 Hz), 6.16 (dd, 1H, J = 4. 0, 2.4 Hz), 4.60 (d, 2H, J = 11 Hz), 4. 
40 (t, 2H, J = 7.2 Hz), 4.06(q, 1H, J = 7.0 Hz), 2.63 (I, 1H, J = 7. 5 Hz) , 
2.42 (s, 3H), _2, 11 (dt,_ 2H,_ J =_7,_2_, 7. 5. Hz)., 1.45 (d, 3H, J= 7. 0 Hz) 
LC-MS (method A): r. t. 2.42 min. , m/z 406 (Mil) 



25 mifcM 1 4 

2- [ (6- {2- [2- (4-* > V-f )V> — lH-bf D — T )V\ Ib^ v} tf U ~J >-3- 




- CH 3 
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CH 3 

###J 3 6 <Oft,&® (86 mg, 0.256 mmol) ©THF (6ml) Jgjfclc, ikilTF, h 
Ux^Jl/7$> (33 mg, 0.326 mmol), mt* & >7,)V-fc~)\, (38 mg, 0.332 mmo 

TK^b^hU^A (60* in parafin liquid) (30 mg, 0.75 mmol) ©DMF (4ml 

) >mmmz, sk^t, (±)-^m^jv (so mg, 0.677 mmoi) ©dmf (imi) mm 

- (^«y-> : iiX5 1 jl/= 3 : 2^2 : 3) (3T*f^b, ^S-fb^OX^Wx 
^.t-;^^^^^^ (7 mg)„ 

^enfclfjU^T^M^ft (7 mg) &THF (2 ml) fci&#U 
15 2N*ttteU9^A7K*Mt (2 ml), (2 ml) Srttl*., EJ6**MfcT 

»zk**u»>a*, «afPKii7k*±hu»>A**inApH6fd-jfijcwasb\ mwt^jv 

»i»%S*b, ^®<(bl§r#j£#fc (5.5 mg, 2IgK|5%), 
20 'H-NMR (400MHz in CDC1 3 ) 6 8.09 (d, 1H, J = 2.4 Hz), 7.71 (d, 2H, J = 8. 1 
Hz), 7.60 (dd, 1H, J = 8.5, 2.4 Hz), 7.25 (d, 2H, J = 8.1 Hz), 7.03 (dd, 1 
H, J = 2. 5, 1.7 Hz), 6.75 (dd, 1H, J = 4.0, 1.7 Hz), 6.69 (d, 1H, J = 8. 5 
Hz), 6.15 (dd, 1H, J = 4. 0, 2.5 Hz), 4.77 - 4.84 (m, 2H), 4.64- 4.71 (m, 2 
H), 4.59 (d, 1H, J = 11.3 Hz), 4.47 (d, 1H, J = 11.3 Hz), 4.09 (q, 1H, J = 
25 6.9 Hz), 2.42 (s, 3H,), 1.48 (d, 3H, J = 6.9 Hz). 

1 4 tmmojjfe'v, &%w 33-2, 34-2 (Dit-smzm ^t, mmn 

1A, 1B-10, 1 6~1 90fb£4&£'&j$T£H£feT#J5. 
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mmm 1 5 

(2S)-2-[(4-{(lE)-3-[2-(4-^^;^>y^;W-lH-Ho-;i/-l-^;i/]7°oy-l-X>- 
l-fJl/K>yJl/)^y]-N-(^5 1 HJk7^ZJl/)^D/\'>7$ H 



5 mm\8(D4k<&m(500 mg, 1.24 mmo 1)^1,1 -^;i/^-;Vt*7s-lH--r^^V-;K 
302 rag, t 1.86 mmolK >X)Vfo~)V7 5 H (130 mg, 1.36 mmolK 1.8-^Tifb* 
v^D[5,4,0]^>-7 :J ^-7-X>(283 mg, 1. 86 mmol) §DMF^, 9 0t:T2 

10 y>JW*7^D7h^77^- (ZuufrJlA : = 20:1) 

T#g|.U iljS>fb^£?#£:(210 mg, 35%) 0 LC-MS (method B) r. I. 3.98 min., 
m/z 481 (M+l) 
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Ikl 



xmm 

No 



M5£ 



1 H-NMRj-^, 
LC-MSt-^ 



16 




LC-MS (method B) : r.t. 4.82 min., 
m/z 446 (M+1) 



17 



HO 




H NMR (CDC 13, 400 MHz) 6 7.74 
(d, 2H, J = 8. 1 Hz), 7.34-7.20 (m, 
6H), 7.05 (dd, 1H, J = 2. 4, 1.7 - 
Hz), 6.77 (dd, 1H, J = 4.0, 1.7 
Hz), 6.47 (dl, 2H, J = 16, 4.8 
Hz), 6.21 (dd, 1H, J = 4. 0, 2.4 
Hz), 5.20 (d, 2H, 3 = 4.8 Hz), 
4.64 (s, 2H), 2.41 (s, 3H), 1.45- 
'1.42 On, 2H), 1.33- 1 . 29 Cm, 2H), LC 

MS (method B) : r.t. 4.51 min., 
m/z 416 (M+1) 



18 



HO 
H 3 C 



° r Or 



LC-MS (method B) : r. t. 4. 55 
min., m/z 418 (M+1) 



19 



O fj^r^^N^ 




LC-MS (method B) : r.t. 4.49 min. 
m/z 416 (M+1) 



20 




LC-MS (method B) 
m/z 418 (M+1) 



r. t. 4. 59 min. 
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No 




'H-NMRt-^, 
LC-MS "f— $> 


21 


CH 3 


LC-MS (method B) : r. t. 4.24 
min. , m/z 420 (M+1) 


22 




LC-MS (method B) : r. t. 4.43 
min., m/z 434 (M+1) 


23 




*H NMR (CDC 13, 400 MHz) <5 7.75 
(d, 2H, J = 8.2 Hz), 7.35 (d, 
2H, J = 8.2 Hz), 7.27 (d, 4H, J 
= 8. 1 Hz), 7.05 (dd, IH, J = 
2.4, 1.7 Hz), 6.77 (dd, IH, J = 
4.0, 1.7 Hz), 6.48 (dt, 2H, J = 
16, 5.0 Hz), 6.21 (dd, IH, J = 
4.0, 2.4 Hz), 5.20 (d, 2H, J = 
5.0 Hz), 4.49 (s, 2H), 2. 72 (q, 
2H, J = 7. 6 Hz), 1.51(s, 6H), 
1.28(1, 3H, J = 7.6 Hz), LC-MS 
(method B) : r. t. 4.72 min., m/z 


24 




LC-MS (method B) : r. t. 4. 38 
min., m/z 434 (M+1) 


25 


o,rOr 0 'CH 3 


J H NMR (CDC 13, 400 MHz) 6 7.83 
(d, 2H, J = 8.8 Hz), 7.34(d, 2H, 
J = 8. 2Hz) , 7.27(d, 2H, J - 
8.2Hz), 6.94(d, 2H, J = 8.8 Hz), 
6.83 (s, IH) , 6.50 (s, IH) , 
6.43 (dl, 2H, J = 16 , 5.5 Hz), 
5. 12(d, 2H, J = 5.5Hz), 4.48 (s, 
2H) , 3.87 (s, 3H) , 2.09 (s, 
3H) , 1.54 (s, 6H) , LC-MS 
(method B) : r. 1. 4.53 min., m/z 
448 (M+1) 
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mmm 

No 




'H-NMRt-^, 
LC-MSt-^ 


26 J 


CH 3 


LC-MS (method B) : r. t. 4.72 
min., m/z 432 (M+1) 


27 


CH 3 


'H NMR (CDC13, 400 MHz) 6 8. 17 
(d, 2H, J = 8.2 Hz), 7.36 (d, 
2H, J = 8.2 Hz), 7.28 (d, 2H, J 
= 8.2 Hz), 7. 27-7. 26 (m, 3H), 
7. 22 (s, IH), 6.55 (d, IH, J = 16 
Hz), 6.43 (dt, IH,' J = 16, 6. 2 
Hz), 5.23 (d, 2H, J = 6. 2 Hz), 
4. 61 (d, IH, I = 11 Hz), 4.53 (d, 
IH, J = 11 Hz), 4.07 (q, IH, J = 
6.9 Hz), 2.42 (s, 3H), 1.46 (d, 
3H, J = 6.9 Hz), LC-MS (method 
B) r.l. 3.74 min., m/z 405 (M+1) 


28 


H0 ^,ojQr— 6 


LC-MS (method B) r. t. 3.90 min., 
m/z 419 (M+1) 


29 


°jQr 0 ™> 

CH 3 


'H NMR (CDC 13, 400 MHz) <5 8. 32 
(d, 2H, J = 9.0 Hz), 7.36 (d, 
2H, J = 8.2 Hz), 7.29 (d, 2H, J 
= 8.2 Hz), 7.26(s, IH), 7.21 (s, 
IH), 6.97 (d, 2H, J = 9.0 Hz), 
6.56 (d, IH, J = 16 Hz), 6.43 
vui, in, J - j o, v. 6 nZJ , o. 

(d, 2H, J = 6.2 Hz), 4.65 (d, 
IH, J = 11 Hz), 4.51 (d, IH, J = 
11 Hz), 4.08 (q, IH, J = 6.9 
Hz), 3.87 (s, 3H), 1.46 (d, 3H, 
J = 6.9 Hz), LC-MS (method B) : 
r. t. 3. 57 min. , m/z 421 (M+1) 
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95 


No 




LC-MSr-^ 


30 ; 


0r a cH3 

CH 3 

t 


'H N'MR (CDC13, 400 MHz) a 8. 17 
(d, 2H, J = 8.2 Hz), 7.36 (d, 
2H, J = 8.2 Hz), 7.28 (d, 2H, J 
= 8.2 Hz), 7. 27-7. 26 (m, 3H), j 
7. 22 (s, 1H), 6.55 (d, 1H, J = 16 
Hz), 6.43 (dt, 1H, J = 16, 6.2 
Hz), 5.23 (d, 2H, J = 6.2 Hz), 
4, 61 (d, 1H, J = 1 1 Hz) , 4.53 (d, 
1H, J = 11 Hz), 4.07 (q, 1H, I = 
6.9 Hz), 2.42 (s, 3H), 1.46 (d, 

3H T = fi 9 H7 - ) T P-M<\ (mp)hnri 

oil, J U. a Ilii J , LiV/ Mo UllvilUUU 

B) r. 1. 3.74 min., m/z 405 (M+l) 


31 


chV ^ n 

Ha jV 


LC-MS (method B) : r. t. 3.78 
min., m/z 405 (M+l) 


32 


CH 3 


-<Q- CH 3 


LC-MS (method B) : r. t. 4.07 
min., m/z 391 (M+l) 


33 




LC-MS (method B) : r. t. 4.22 
min.., m/z 405 (M+l) 


34 


[ 


OMe 


LC-MS (method B) : r. t. 4. 80 
min., m/z 525 (M+l) 


35 


6 


LC-MS (method- B) : r. t. 4. 72 
min., m/z 481 (M+l) 
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No 




LC-MS 7* — $ 


36 


O |i^VV"N^ N 


l H NMR (CDC 13, 400 MHz) <5 
8. 36 (d, 2H J = 8 2 H7) 7 R4 
(d, 2H, J = 8. 2 Hz), 7.51 (s, 
IH), 7.41-7.26 (m, 9H) ,6.61 
(d, IH, J = 16 Hz), 6.46 (dl, 
IH, J = 16, 6.2 Hz), 5.27 (d, 
2H, J = 6.2 Hz), 4. 50 (s, 2H) , 

O A c /« ott\ 1 rr / nn\ 

2.45 (s, 3H) , 1.55 (s, 6H) , 
LC-MS (method B) : r. t. 4. 88 
min., m/z 495 (M+1) 


37 




LC-MS (melhod B) r. t. 4.36 min., 


38 


o ( pY^"N-/~ < 0^ CH3 


LC-MS (method B) : r.l. 4.53 
min., m/z 469 (M+1) 


39 


HO-VO^V O ^ 
CH 3 


LC-MS (method B) : r. t. 4.30 
min., m/z 441 (M+1) 


40 




LC-MS (melhod B) : r. t. 4.66 
min., m/z 455 (M+1) 
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1 2 



No 


»5£ 


LC-MSt-^ 


41 


o 

CH 3 KJ 




LC-MS (method B) r. 1. 3.72 mill., 
m/z 459 (M+l) 


42 


J 

0 

HO A^oJU ^ 


~0- CH 3 


LC-MS (method B) : r. 1. 4.36 
min. , m/z 475 (M+l) 


43 


c 

A CJ 


M 


LC-MS (method B) : r. t. 3.80 
min., m/z 473 (M+l) 


44 


Q, 

X Q 


r"Y-cH 3 


LC-MS (method B) : r. 1. 4.35 
min., m/z 498 (M+l) 


45 


CH3 


LC-MS (method B) : r. t. 3.32 
min., m/z 405 (M+l) 
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^1 3 



No 


■US', vfc— H- 


L C-MSr-^ 


46 


CH 3 VO^ CH3 


LC-MS (method B) : r. 1. 4.28 min. , 
m/z 410 01+1) | 


i 

47 




LC-MS (method B) : r. 1. 4.30 min.-, 
m/z 424 (Mil) 


48 


o 


LC-MS (method B) : r. t. 4.05 
min., m/z 432 (M+l) 


49 


CH3CH3 


LC-MS (method B) : r. t. 3.97 
min., m/z 418 (M+l) 


50 ! 


<yOr CH3 

O CH 3 


LC-MS (method B) : r. t. 4.01min., 
m/z 418 (M+l) 
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mi 4 



No 




1 H-NMRj"^. 
LC-MSt-^ 


51 


CH 3 

CH 3 


LC-MS (method B) : r. t. 3. 57min. , 1 
m/z 404 (M+l) 


52 


o rf'Y^'x 8 

H 3 C 


LC-MS (method B) : r. t. 3.95 min.,- 
m/z 407 (M+l) i 


53 




LC-MS (method B) : r. t. 4.49 min., 
m/z 433 (M+l) 


54 


CF 3 


LC-MS (method B) : r.t. 4.09 min., 
m/z 460 (M+l) 
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^1 5 



mm 

No 




1 H — NMRt**-^. 
LC-MSt-^ 


55 


o 


LC-MS (method B) : r. 1. 4.45 min. , 
m/z 406 (M+l) 


56 

- 


O ff N 7 


'H NMR (CDC1 3 , 400 MHz) 6 7. 70 
(d, 2H, J = 8. 1 Hz), 7.28-7.23 • 
(m, 4H), 7. 17 (d, 2H, J = 8. 1 . 
Hz),, 7.05 (dd, 1H, J = 2. 4, 1.7 
Hz), 6.73 (dd, 1H, J = 4. 0 , 1.7 
Hz), 6. 15 (dd, 1H, J = 4. 0, 2.4 
Hz), 4.48 (s, 2H), 4. 39 (t, 2H, J 
= 7.2 Hz), 2. 65 (I, 2H, J = 
7.5Hz), 2.42 (s, 3H), 2. 19 — 2. 10 
(m, 2H), 1.54 (s, 6H), LC-MS 
(method B) : r.t. 4.61 min., m/z 
420 (M+l) 


57 




LL-Mb vmetnoa . r.t. o. /z min., 
m/z 407 (M+l) 


58 


ho s c y oJO^' N K> CH ' 


LC-MS (method B) : r.t. 3.51 min., 
m/z 393 (M+l) 


59 




LC-MS (method B) : r.t. 3.65 min., 
m/z 407 (M+l) 
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1 6 



No 




1 H — NMR^r — $ , 
LC-MSt-3? 


60 | 




LC-MS (method B) : r. 1. 4.88 
min., m/z 527 (M+l) 


61 . 


<yO- cH3 


LC-MS (method B) : r.t. 4.88 
min., m/z 497 (M+l) 


62 




LC-MS (method B) : r. t. 4.55 
min., m/z 471 (M+l) 


63 


5h 3 


LC-MS (method B) : r. t. 4.22 
min., m/z 443 (M+l) 


64 


CH 3 W 
H 3 C 


LC-MS (method B) : r.t. 3.95 
min., m/z 409 (M+l) 
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ii 7 



mm 

No 



LC-MSf-^ 



65 




H NMR (CDC 13, 400 MHz) 6 7.70 
(d, 2H, J = 8.1 Hz), 7.26-7.25 
(m, 3H), 7. 14 (dd, 1H, J = 2.4, 
1.7 Hz), 6.93-6. 89 (m, 2H), 6.77 
(dd, 1H, J = 7.5, 1.8 Hz), 6.77 
(dd, 1H, J = 4.0, 1.7 Hz), 6.18 
(dd, 1H, J = 4.0, 2.4 Hz), 4.77 
(t, 2H, J = 5.1 Hz), 4.57 (d, 1H, 
J = 12 Hz), 4.54 (d, 1H, J = 12 
Hz), 4.37 (t, 2H, J = 5.1 Hz), 
07 (q, 1H, J = 6.9 Hz), 2.42 
(s, 3H), 1.47 (d, 3H, J = 6.9Hz), 
LC-MS (method B) : r. t. 4.30 
min. , m/z 408 (M+l) 



HO 



66 




'H NMR (CDC 13, 
(d, 2H, J = 8. 



(m, 3H), 
1 . 7 Hz) , 



7. 14 
6.93- 



(dd, 1H, J = 7 
(dd, 1H, J = 4 
(dd, 1H, J = 4 
(t, 2H, J = 5. 
J = 12 Hz), 4. 
Hz), 4.37 (t, 
4.07 (q, 1H, J 
(s, 3H), 1.47 
LC-MS (method 
min. , m/z 408 



400 MHz) <5 
1 Hz), 7.26- 
(dd, 1H, J = 
6.89 (m, 2H) 
.5, 1.8 Hz), 
.0, 1.7 Hz), 
.0, 2.4 Hz), 
1 Hz), 4.57 
54 (d, 1H, J 
2H, J = 5.1 
= 6.9 Hz), 
(d, 3H, J = 
B) : r. t. 4 
(M+l) 



7.70 
7.25 
2.4, 
, 6.77 
6.77 
6.18 
4.77 
(d, 1H, 
= 12 
Hz), 
2. 42 
6l9Hz), 
30 
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6 7 

2-* ^;i/-2- [ (4- { (IE) -2-^;i/-3- [2- (4-pWWO\AT ;w -1H- tf D w ;w 
^J60!l 6 7-1 

5 (4-^^7i^w [i-(2-^^yay-2-x>-i-r;i/)-iH-trD-;i/-2— r;w** 



'H NMR (CDC1 3> 400 MHz) 6 7.71 (d, 2 H, J = 8.0 Hz), 7.24 (d, 2 H, J = 8. 0 
10 Hz), 6.96 (dd, 1 H, J = 2. 5, 1.7 Hz), 6.73 (dd, 1 H, J = 4. 0, 1.7 Hz), 6. 
19 (dd, 1 H, J = 4,0, 2.5 Hz), 4.98 (s, 2 H), 4.83 (s, 1 H), 4.51 (s, 1 H), 
2.42 (s, 3 H), 1.74 (s, 3 H). 
6 7-2 

2-V ^)V~2- [ (4- { (IB) -2-* ^;i/-3- [2- (4-*3\JWS>\Af )V) -1H- tf D— ;H--f ;V] 

15 yuyA°>t-i-x>-i- r;H^>^;w^>']^ntf^->m 



i a, i b tmm\z^m<t^m^mvrc 0 

'H NMR (CDClj, 400 MHz) 6 7.72 (d, 2 H, J = 8. 1 Hz), 7.28 (d, 2 H, J = 8. 1 
Hz), 7.24 (d, 2 H, J = 8. 1 Hz) , 7.19 (d, 2 H, J = 8.1 Hz), 7.04 (dd, 1 H, 
20 J = 2.5, 1.7 Hz), 6.76 (dd, 1 H, J = 4. 0, 1.7 Hz), 6.22 (dd, 1 H, J = 4.0, 
2.5 Hz), 6.14 (s, 1 H), 5.15 (s, 2 H), 4.50 (s, 2 H), 2.42 (s, 3 Hi, 1.56 
(s, 6 H). 

mmm q s 

(2R) -3- 1 F D * v-2- [ (4- { (1 E) -3- [2- (4- \Af )V) -1 H- tf D — ; Wl --f M 
25 ^Dy-l-I>-l-fJH^>v?JWt^'>]^Dlft>Sl 
6 8-1 

(2R)-2,3-> J fc FD+>'^alft>^?Jl/ 




0. 
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H3C-Q. 




>H 



^)Va, ^-^V^ntfUT f >-L-^U-fel/-h (1 g, 6.24 mmoO (1 
4 ml), ?K (6 ml) fc»#3i§\ kmTl8B#W&#Ufc. *Jfcfc8te«*UT#&n 
WWX>T3lB!#e#31i\ JfclBMt'&ttSWfc (610.6 mg, 81 X). 
5 'H NMR (CDC1 S , 400 MHz) 6 4.29 (dd, 1 H, J = 3. 8; 3.3 Hz), 3.91 (dd, 1 H, 
J = 11.7, 3.3 Hz), 3.85 (dd, 1 H, J = 11.7, 3.8 Hz), 3.84 (s, 3 H) . 
6 8-2 

(2R) -3- { [ter ( V* 5\>W is U )V\ -2-k F D * ->^D tf *>Bfc/ ^ 



10 ^l«!]6 8-l (308 mg, 2.57 mmol) &^k^5 1 l/> (10 ml) HJ 
XW5> (704 mg, 6.95 mmol), 4-^W^;ifU^> (33 mg, 0.27 mm 
olK t-^W^WJMD7-< H (524 mg, 3.48 mmol) SlD^Lfeo ^MT2 

Bffr&tt&flfc (356 mg, 57 85) 0 

'H NMR (CDC1„ 400 MHz) 6 4.22 (ddd, 1 H, J = 8. 1, 3.1, 3.1 Hz), 3.93 (dd, 
1 H, J = 10.4, 3.1 Hz), 3.86 (dd, 1 H, J = 10.4, 3.1 Hz), 3.79 (s, 3 H), 
3.02 (d, 1 H, J = 8.1 Hz), 0.87 (s, 9 H), 0.06 (s, 3 H), 0.04 (s, 3 H). 
20 mMM 6 8-3 

(2R)-3-{[tert-^;V(v^7°;i/) vU;i/]^^v}-2-[(4-3-H^>^;i/)^->] 



Ndtbs 

nifcM 6 8-2 £fflWT###l)4 2 £H«K:&»ffr&tt&#fc. 
25 LC-MS (method B) r. t. 4.74 min. , m/z 451 (M+l) 

mmm 68-4 

(2R)-3-{[tert-y^;i/(^^^;i/)5>U;l/]^M-2-[(4-{(lE)-3-[2-(4-^^JW^> 




UBS 
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*M )V) -1H- \f n 1 )V\ zf p y-1 -x >- 1 M ^ > W 5>] :/ □ t! # > 



lHWij 6 8-3 £fflV>TI*lW!] 1 A <h|ig$llC^<b£%£#fco ' 
5 LC-MS (method B) r. I. 4.97 min. , m/z 548 (M+l) 
• mtm\ 6 8-5 

(2R) -3-t F D*->-2- [ (4-{ (IE) -3- [2- (4-j* ^)V^>"M )V) -1H- tf D—;i/-l—f ;tf 

7" □ y-i - x >-i — f ; w ^ > s?;w ^ ~>] y a tf^ >^ ;* J-ftr 



10 6 8 - 4 (260 mg, 0.48mmol)£, THF (5 ml) n-'rh?? 

^)V7 >=£~V 2±y H (lmol/1 in THF) (1.5 ml, 0.72 mmol) ^K^TJJOx. 

15 LC-MS (method B) r. t. 3.99 min., m/z 434 (M+l) 
6 8-6 

(2R) -3-t h'D^v'-Z- [ (4- { (IE) -3- [2- (4-^ )V) -1H- tf D— ;Wl~f ;W 

^□•/-i-x>-i--<;H^>^;i/)^>']^ , Dt!^->i? 





H' 




20 ^jj&ftl 6 8-5 SrfflViTHM^J 1 B t.mWz^fSit^^fti 
LC-MS (method B) r. t. 3. 84 min. , m/z 420 (M+l) 



WO 2005/012245 



PCT/JP2004/010282 



106 

mmm 6 9 

(2P0 -2- h F n C (4- { (IE) -3- [2- (4-^ fP;!/^ )V) -1H- fcf D — — T ;W 

7 p n^-i-x>-i-r;w^>> ? ;i/)^->]7 p Dtf^->^ 

HiS^I 6 9-1 

5 (2R)-2-t Fn^ey-3-[(4-{.(iE)-3-[2-(4-^^;i/^>y^;w-iH-t:D-;w-'i > ;w 

OH li^Y^^N-i 

##0>J 3 3 (Dik&m (36 mg, 0. 11 mmol) <h (R) - (+) -X^;? U ~>^— h (25 mg, 0/22 
mmol) ^Jg^^U^^A (14 mg, 0.13 mmol) SriP^., 6 O V\Z^V 3 B#r^ 

LC-MS (method B) r. t. 3.97 min., m/z 448 (M+l) 
6 9-2 

1 5 (2R) -2- h H □ 3^>-3- [ (4- { (IE) -3- [2- (4-* =^)V^ > *M )V> -1H- tf n— T ;W 




mmm 6 9 - 1 oit^m^m ^xmmm 1 b £pg#^ji{b^£#/'co 

LC-MS (method B) r. t. 3.76 min., m/z 420 (M+l) 
0 

(2R) -2- * b * >-3- [ (4- { (IE) -3- [2- (4-* <?)V1 > *M )V) -1H- If D — JIM — f 
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fl»!|6 9 - 2 (24 mg, 0.05 mmol) STHF (1 ml) tejg#£i§\ zK*^bU 
»>A (5mg, 0.11 mmol) Sr^Tin*., Si*T#IU, 3 0^U&^ 3 £7 
tt;*^ (15 mg, 0.11 mmol) £iOA£:„ SMT2B#|HIJ*#Lfc&, 5%i»zMit# 

LC-MS (method B) r. t. 3.78 min., m/z 434 (M+l) 
7 1 

10 PPARatfdirT^hlSttOWi 

khPPARaO'J^>b*^I^ (7^/iMl 6 7-4 6 8&<£tS) §3- 
HfSJt^WfM-* *fc»khPPARr®'Jj!f>Hli^ 0 
4-5 0 5£^fr) Z^-F-TZmfe^mftW^, »*GAL4Sa©DNAjB'& 

15 Ii^tf56I^^^-pM (^n->^y£0 <Dv;i/^^n-n>^-f HcJfAb 

, GAL 4MS DNAi^tk hPPARoi r U # > H*St&fi«-©ltt'& 

(y D ^^) fcGAL4gej^BB^!IUAS t^U^lS ^CUf^n^E- 
20 *-£JfAL&t><Z>£fl!V>fc. 

^K*58l®*©*iIEJlfc:, lacZlfifft^tf^5Hp0gal con 
t.r o 1 Ur.U->7-yj?) &mWco 

COS-1W1 5%^tt^-^Xh^>M31^v'^lfiim'(^7*n) ^ 
25 -)VVvY7f^?)V^yU-&^ -tT)Vmm (DMEM) 

, 5%— KftK*#&T, 3 7 , CTig*Lfc. COS-l«2 4^x;^l/- 

htc 5 x i o 4 i/f)xjKo»*iu, — mmrnvtco -mm* 5 • ^ 

X h 7 ^l^^MH^jgil^lb, ltfaJl^&tK GAL 4 -P PA 
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Ra*fcttr^7^H5ng, ^-^-^775H 5 0ng, pjjgal 
control 35 OngODNA&U^x^ hT5>^7Xltl (^^n) 

PPARa^ T 7^h« MItbTif (DMSO) £mflnUfc 



8 





PPAR a7^ 


ppart ydi 




PPAR aTzl 


PPAR r T zf 


-(mmm 












mm 


(lO^M) 


(10 AtM) 


mm 


(lOwM) 


(IOmM) 


IB 


8.0 


4.7 


5B 


11.6 


5.4 


2B 


7.8 


5.6 


6B 


10.1 


5.5 


3B 


12.6 


7.5 


7B 


10.8 


2.9 


4B 


12.6 


3.4 


9B 


8.6 


5.3 


2 7 


16.2 


9. 9 


2 '9 


12.5 


7.3 


3 8 


11.6 


4.7 


5 1 


17.7 


8.9 



§£M0»J7 2 

u 7frzmm<Dnmbm-?vx\zai&&j*m£VT* 30 mg/kg£&£j:5iBi 
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jfiL*!*TfWB<X) = Veh i c I e <Dskmm Ofttt B ) - W«g-»»CP Jfa»g Ofttt S ) 

Yehicle<Z)j|iLjRNt(«KQ) 



5 9 





sfnmwTftm (%) 


mmm i b 


21. 2 


SH»!I3B 


17.8 


6 B 


6 3. 3 


skimi 1 1 


6 4.4 


mmm 2 7 


5 1.0 


mmm 2 9 


4 3. 0 


3 8 


18. 2 
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1. 5* (1) 

o 

R 1 --W 1 --0-W 2 -Ar 1 -W 3 -£?/^W 4 -Ar 2 

y 1 rau mmm*. mnm=?. -s (o) s <o) 2 -ssu 

W 4 \t. mm<£t, -NR 1 0 -NR 10 -W 6 - (oSf, R 1 0 teU ztefcJK 

mr) , ig^T;v^i/>, tfei»7^-i/>ssL, 

-2. W 3 #ffl7JV*VX >mC7)\>T-V>, Icfcte-Y 1 -W 5 - (5£>K Y 

1 mj&jk^ mcjihk -s (o) -£fc&-s (o) 2 -zmv. w 5 a, 

3. mzi)m&-znx^xh&^\zu-)im, n^nx^Tfeiv^^^-in 
> «m£nx^xfe«£vw^v-;i/gt fim£nx^xfc£^bU7v f --;i'St 
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>, c 2 -c B T)v>r~\s>, ZMt-Y 1 ' -w 5 ' - (^cp, y 1 ' \t. mm 

0,^ ^ItttMnM^-ZtoQ* W 5 ' tfC,-C 6 7)l*U>, £fcteC 2 -C s 
7)\>ir-U>X~$>2>) X&D> W 4 WIS^> -NR 1 0 C,-C 4 7)V*U 



4. 33 Z**, 5£ (2) 




15 ti^nx^Tfeiv^ffMii, atfesftWT'b.fcw^A «m$nx 
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6. w 1 &£tfw 2 *«, am^nxviTfe.t^asicDc, -c 3 t;v^i/>s, * 

3 ^> mm<DC 2 -C 4 7Wl/>, C 3 -C 4 7;i/^r-l/>, Sfcte-Y 1 * ' 

-w 6 1 ' - y 1 • • *«at*®^T?*t), w 5 ' * f)mmoc 2 -C 4 T 

9. 5!Z^3; (3) 



^*^i/>, ^fc«x^i/>Ta&D> a r 1 tm^nx^xh^y^-uyx 
w 3 ^tt$i©c 2 -c 4 7)\>*v>. £fctec 3 -c 4 7;i^rxi/>Tr<b«9 
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, Ar 2 ^S^$nTViTfeck^7x-;V-e^^iS^ liBtScO^T-PTU—^lll 

i o. (4) 



^^^v>, ^fc^x^i/^o, Ar 1 ■mmm^nx^xh^y^-u>x 
io w 3 i)mm(oc 2 -c 4 y;Mri/>, ^^«c 3 -c 4 t^-i^t&d 

1.1. (5) 



15 ©Wftl^— OT^D, R 1 ^^^v-^x^D, W 1 ^fi^^nTViTfeJ; 
V^^l/>, £fcteX^>T£D, W 2 T^^W^T&tK Ar x ^7x-l/> 
T&D^ W 3 &7°U^-U>&rz\ty°U¥ U>X&K). Ar 2 W^nt^Tfe 

20 1 2. (6) 



(^4>, r 2 * 3^— rD$>z>^mm&^>x%&<, miLisX7kmm^ ^^;k « 





(6) 
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£\**7V>s ^fc&x^l/VT&D. W 2 7^^1/>X&tK Ar 1 ^7x^1/ 
>X&^ W 3 ^O^nU>*fctt^DtfU>Tf*t), Ar 2 #1*4fe£nxvvr 

i 3. 8&z#5£ (7) 



10 tfl/>X&D, A r 2 ^g^$nx^Xt>J;U^x-;i/X$)^l*^lf3mo^\^ 

1 4.. m&ft (7) 



X& D , R 1 ^J^^^ST'S D , W 1 j&*#*SSSc 1 jfr & 3 ©7J^;HTli 
£0, W 3 ^•7°D^-l/>^fe«yatfl/>X^D, Ar 2 «|[1*^3©7 

u < te^ifc i & e> 3 ©7^3^^STSi$nx^tfe<k^7x-;v 

20 1 5. 3SZtf« (8) 



;^^;^sxs^^nx^x ! bctv^5 L v>x$)D^ w 2 ^*^i/>x&D> Ar 1 




(7) 
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i 6 . mitfig, ( 9 ) 



mrnwn i ^ 6 3 ©7;V3^'>STti$nTViT i bct^7x-;vts§its i IB 



17. 5$ do) T^^n^^^tj^^-^cDVi-rn^T^^it^ifBm©^ 




(9) 
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